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FOREWORD 



This instructional manual was prepared by the Department of Community 
Colleges as a part of its plan to provide courses on energy conservation 
which reflect the adult education and community service needs of the 
population of North Carolina. The manual is intended to meet those needs 
in the specific area of home design and construction. The material was 
designed to teach potential owner-builders the principles of constructing 
an economical energy efficient residence. It is our hope that the ideas 
in this manual will aid individuals in viewing the energy crisis as a 
challenge to which there are viable and attractive solutions. 




P.oger G. Worthington, Director 
Program Development Section 
Department of Community Colleges 




Charl es R. Hoi loman 

Senior Vice President in Charge 

Department of Community Colleges 
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PREFACE 



The purpose of this course is to provide those wno are preparing to 
build their own homes with some basic tools for planning and constructing a 
dwelling. Instructional materials, ror the course have been divided into 
eleven major topics: overview, planning, site, authorities, structural 
systems, finish materials, envir . ...ental systems, getting ready to build, 
construction and summary. Depending on the time available and the emphasis 
desired, other topics can be included or existing sections can be expanded. 
The construction section, for example, can easily be expanded to four 
sessions or more depending on the time available. 

The instructional materials provided are designed to reduce the prepar- 
ation time required to teach the course. It is preferable that the instruc- 
tor chosen to teach the course has experience and education in the construc- 
tion field. A review of the instructional materials and suggested references 
should provide the necessary orientation to respond to the variety of interests 
individuals taking the course will have. 

A course outline is provided. The instructional materials include 
overview statements on major concepts to be. covered and energy efficient 
approaches to be considered. Also included are handouts, task analysis 
sheets and suggested references by topic. In addition, a set of 35mm si ides 
is available to each institution to assist in teaching the course. 

The instructor is encouraged to adapt this material to the particular 
needs and interests of the class, supplementing with additional materials, 
field trips, experience of class members, and outside resource people where 
possible. The course should provide information that will help individuals 
build houses that reflect a respect for the environment and conserve energy 
and materials. 

Frank' A. Gourley, Jr. 
Project Coordinator 
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GENERAL INFORMATION 



Course Description 

Suildinq an En ergy Efficient Home is a practical course for the owner- 
builder rhis course IS directed at methods and activities the owner-builder 

can use to erect a safe, energy-efficient dwelling. Identifying personal 
needs, planning energy efficient systems, diagraming, terminology, selecting 
materials, and construction skills are some of the main activities. 

Basic Course Overview 
Planning 

Thf owner-builder will want to be involved with identifying the require-' 
ments of the dwelling, with budgeting time and money advantageous y, and with 
learning how to organize structural spaces into a responsive dwelling. The 
individual will want to understand enough about mechanical systems to choose 
those which will work best for various dwellings and lifes yles. 

Design 

The owner-builder will want to learn to be cware of the influences of 
site characteristics and social and economic factors. Designing a dwelling is 
a planning and doing experience that should be enjoyed. Emphasis should be 
placed on designing for energy savings (such as possible solar designs, trombe 
walls 6" insulation in walls, -double glazed windows, etc.), low maintenance 
costs! and use of. recycled,. materials {i.e., windows, doors, fixtures - . .}. 
The first st^p in house designing on papershould be bubble diagraming. This 
will determine space priorities, locations, house orientation and traffic flow 
throughout the house. Individuals should research the effect their local 
building codes may have on the design of a house and what literature is avail- 
able in working with the code. • 

Construction 

The owner-bu-;ider will want to develop some skills related to c^t.struc- 
t-;on decisions, such as effects of construction decisions on energy conserva- 
tion knowledge of material characteristics, and calculating the amounts and 
costs of materials needed. Subcontracting capabilities should be covered in 
the task work but - individuals may want to do their own work whenever possi- 
ble Encourage students to put the besf possi-ble quality into their workman- 
ship Individuals may want to look for local help if they need it. They can 
ask friends. If they can afford to hire labor, they can look for help from 
local high schools and college students— if the individual knows what he/she 
wants done and can show them. 

Students will want to be encouraged to use their own ideas in planning, 
design and construction. If there are any problems (structural, systems or 
otherwise) refer them to an expert. 



OVERVIEW 



The purpose of this course is to provide those who are preparing to 
build their own homes with some basic information and skill for planning and 
constructing a dwell incj. The course should develop personal philosophies 
about building that arc based on respect for the environment and conservation 
of energy and materials. 

■ This course is divided into suggested areas of planning, designing and 
actual construction calculations and techniques. Activities are provided in 
each of these areas as well as handouts where technical information may be 
needed . 

Thi,s overview to the course includes a slide presentation with a narrative. 
This presentation covers briefly the important concepts on which this course is 
based. It should prompt discussion about topics of primary concern to the 
students. (Slides are present only in instructor's copies of course.) 

The Course Outline (Handout #1) and the Bibliography (Handout #2) will 
be important parts of the overview. Students should have a local source for 
books listed in the Bibliography. 

In the first class session(s) students should assess their own self- 
determir ^tion before starting such a massive project. Every student should 
know his/her limitations in terms of time, money and motivation. 

The time one spends in planning may be directly proportional to the 
quality of -the finished product. Students should be assisted in assessing 
their abilities to c&rry the project through to the end. Building a house 
can take from several months to several years. Students need to realize that 
building a house will probably mean dropping a lot of other activities and 
spending less time with family. The stress of making the number of decisions 
required, attending to the necessary details, and actual involvement in doing 
new things should be pointed out. 

Money is of primary concern; building and owning a house is a big 
investment. Planning ahead can cut costs. Encourage trying to avoid long- 
time indebtedness. Drawing from savings, building with money earned as you 
go along, and recycling materials are several ways to cut costs and lower 
possible finance charges. This is the time for students to start investigat- 
ing finance possibilities; they should start shopping around for financial 
resources. By doing this they will discover limitations institutions put on 
money loaned-and who has the best interest rates. Lending institutions may 
require insurance. The Rffal Estate Settlement Procedures Act (RESPA) should 
be discassed. 

Motivation is an important factor. Students should be encouraged to be 
hcnest with themselves about why they want to build. Students should be 
assisted in identifying their real needs in a house. 
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Narrative for Slide Presentation 



The intent of the slide presentation is to present to the students a series of 
owner and contractor built energy conserving houses as an introduction to possi 
bilities for themselves. 

1 Title slide. 

2 Credit slide. 

3-4 This fanciful house, still in construction, is the product of one man's 
work for approximately three years. He has a personam vision of his 
house and it is growing organically. 

5-6 This is a different vision of a "dream house." The owner acted as 
manager of this in-town house, effecting a significant savings over 
contract price. It is basically an "Arkansas House" that has 6" walls 
with 6" batt insulation, 6" batts under floor, R-30 in attic space and 
a heat pump. In addition, the majority of the glass is located on the 
south side for solar gain advantages. 

7-8 An owner-built geodesic dome. This idea is appealing as it maximizes 
interior cubage for exterior perimeter, lowering materials costs and 
heating costs. The large south window provides most of the daytime 
heat on sunny winter days. 

9-10 This ambitious family bought an old gambrel dairy barn and moved the 
roof to a new site, building a new first floor under it* They were 
able to occupy the first floor after working nights and weekends for 
15 months. Work on the upstairs is in process on a pay-as-you-go basis. 

11-14 This is an owner-managed house with several interesting energy ideas. 
The house is built around a solar atrium which collects heat for the 
house in the winter. Note the solar collectors for heating water 
mounted at the peak of the acrylic roof that covers the central atrium. 
In summer the extra heat generated under the acrylic roof increases 
the "chimney effect" and amplifies ventilation through the house by 
drawing hot air up and out through windows at the top of the walls of 
the atrium. Slide 13 shows the solar hot water system with well- 
insulated tank and pipos. Slide 1^ shows frouh o\r mli*!-. in |)rovi<l«- 
combustion air for fireplace. 

15*18 This one bedroom owner-managed house has a passive collector wall on 

the south side. As the sun heats the collector, air is drawn into the 
collector from near the floor, heated and re-enters the house near the 
ceiling. Note arrow indicating vents at top and bottom of wall. The 
living room floor is treated concrete, which is both attractive and 
functional as thermal mass storage for the south glass. 

19-21 This owner-builder bought his house for tho pricr? of Lh(' lond <m]y. 

Five years of effort have saved the structure at a significant savings 
over new construction costs. One surprise was the discovery of a hand- 
hewn log cabin which has been used as a decorative wall in the living 
room. The floors are original heart pine — a real asset in renovation 
work. A wood stove in the living room provides supplemental heat. 

5 



22-24 "nils owner-bui Tder built his house around a massive stove chimrjey with ^ 
flues for a wood hot water heater, a,fi replace, a wood stove (which % 
heats the house).- and a.hibachi for cooking. The south side is waiting 
for* a thermosyphoning air collector which will augment wood heat on 
scjnny days, during the winter. The site includes the advantage of 
deciduous trees that provide shade In the summer but lose their leaves 
, . in vn'nter to allow the sucr^ght to strike the future thermosyphoning 
air collector. ^ ^, 

25-26 This cwner-managed house was built for approximately 50% of established 
square foot price by careful budgeting arid materials selection. The 
solar furnace (collector^ controls & storage) is built at south edge of 
woods. Interior view illustrates comfortable atmosphere created by ust 
of natural materials and comtemporary furnishings. 

27 The ownet^ of this house managed construction and did much of the trim 
work, cutting the cost of the work by 25 percent. It -is an "Arkansas"-, 
type house wi.th glass concentrated on the -south side. 

2^29 A Finnish family is building this sod rcof house on a lot thought 

uhbuildable because of its relationship to a busy road. By burying the 
north Croad side)» they have excluded noise and view of the road. The 
entire south side is glass. Concrete slab with quarry tile cavered floor 
. will provide thermal mass. Note "Keep Off Grass" sign/ 

^30 This owner-built structure started as a relocated log tobacco barn. 

The rock chimney was built by a nurse with pr^icus construction , d 

experience. • ^ 

31 This smal L multipurpose, unheated workshop was built by the same builder 
as the structure in slide 30 for less than $1500 by using all green 
rough cut pine. ' 

32-33 This house is being built by a retired man and his family after living 
in 27 leased or rented houses. It will have solar air collectors and 
a Keat pump for heating. The house is built as. three separate units 
and surrounds a courtyard which will be intensively landscaped to contrast 
"with the fifteen acres of wilderness which surround the house. 

34-35 TlTis house is truly a hand crafted project. The owners have built 
everything, including the furniture, with care and love. 

36-37 This interesting house was designed by Ken Kern and is being owner- 
built. It is. on 8 X 8 salt treated poles and steps down the hill. It 
has many beautiful Owner-builder touches. Even though on a very limited 
budget, the owners opted to buy expensive top. line wood casement 
windows, the ^ouse is heated with a wood stove. 

38-39 this is a new (as opposed to recycled) log cabin, a very labor-intensive 
project that beautifully fits its site. 

40-41 This owner-bu^lt project has external insulating shutters on the south 

side. They can be folded up by a pulley system under the eaves. The m 
"Dutch" door is 4" thick and has 3V' of insulation inside. Weather- ^ 
Stripping around the door keeps it airtight when closed. 

O ^ 6 
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The next segment of slides in thts series represents interesting energy 
utilization ideas. 

42-45 This house has an active solar air collector system. The attic, with 
its translucent cover and black walls, (not painted yet in Slide 43), 
collects heat which is moved into storage (rock) cr into the house by 
a complicated electronic network. The domestic solar hQt water collector 
is shown mounted in the attic space. The house also has rectangular, 
shuttered skylights which admit sunlight directly into the living spacGS. 
The outside venVs below the roof peaks connect to the collector volume 
and to the living spaces for summer ventilation. 

46-47 This house has three solar ideas at work : flat plate collectors for 

domestic hot water, a passive sclar greenhouse, and a passive collector 
wall similar to the one in slides 15-18 except that it has glass as a 
cover over the collector wall. 

48-49 This is an energy intensive passive house. Its solar heat collection is 
by a two-story solar greenhouse. The house is buried on the north 
slope and the retaining wall becomes a thermal mass storage system. 
In addition, it has a vertical passive collector wall shown in black 
next to the greenhouse. 

50 This owner-managed house has a south facing greenhouse designed as an 
integral part of the residence. Hot air from the greenhouse is drawn 
through ducts to other parts of the house for heating in the winter. 
The rectangular cupola helps create a stack effect for cooling in 
summer. By opening the cupola windows and the, downstairs windows, hot 
air is drawn up and* out through the cupola windows. 

51-53 This expensive intown house employs its enclosed swimming pool as a 

heat sink for a winter source heat pump. The collectrs heat the pool 
water, providing, a +75^ winter temperature for the heau pump, which is 
predicted to provide the eqinvalent of 3 to 3-1/2 kilowatt hours of 
heat for every k^ilowatt of pov»er purchased. 

54 Case House: This group of Bl ides , i 1 lustrates the process of construction 
on a house very similar to the "Case House" which is used for the student 
handouts in the courr>e. The slides should form the basis for a review 
of the major points covered in the course material and class discussion. 

-55 Block foundation partially complete. Batter boards in background. 

Note L-shaped blocks to catch concrete slab to be poured after fill- 
ip complete.. . Large fill required on left at some extra expense. 

56 Foundation and batter boards. Note conservation of trees on site. 

57 Block foundation'ready for slab, with rock fill, rigid f^arn insulation. 
Insulation vapor barrier, welded wire mesh, plumbing, and wiring in 

"place. Greenhouse area to left also ready for slab. Area to right 
will use floor joists^ 
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Pouring concrete slab.. 



59 Smoothing concrete slab. 

60 Framing (2" x 6") with tanporary bracing. Headers have insulation in 
vo-.ds and corners are preinsulated. Note this area of house uses floor 
Joists with crawl space and therefore needs venting. 

61 View of insulation between floor joists held in place with chicken wire 
and tiger teeth. 

62 Framing near completion. 

63 Roof framing going up with plywood bracing on corners. 

64 Roof framing detail. Shed roof allows addition of loft not included 
in course handouts on Case house plans . 

65 Large framing spans in south facing exterior wall for glass in 
greenhouse area. 

66 House dried in. All sheathing and windows hung. All windows are 
double glazed. 

67 View of chimney and masonry wall filled with sand designed to be used as 
thermal mass to store radiant heat vrom wood stove and, to a lesser extent, 
heat from the adjacent greenhouse. 

68 Inside view looking out into greenhouse taking shape. 

69 Outside view of greenhouse showing how roof of house and greenhouse are 
integrated. 

Detail of roof /greenhouse interface prior to glazing and roofing. Wood 
cant and aluminum extrusion inotalled with aluminum flashing partially 
installed. 

71 Example of wall insulation with vapor barrier. 

72 Example of insulated ducts. Round duct is insulated cn the outside and 
square duct is pre- insulated on inside. 

73 Pressure -treated pine siding being applied. 

74 Application of pressure-treated pine siding almost complete. 

75 House approaching completion. View of greenhouse with double glazed 
glass as barrier to heat loss. Note aluminum roof vents to vent air 
into roof over roof insulation. These vents are needed since there is 
no other way to get air movement in the roof air space. 

76 Interior view of sandfilled masonry wall with stucco applied and quarry 
tiled floor. Because of energy efficient design features, house can be 
heated by the wood stove shown. 

77 Entrance foyer with salvaged doors. « ^ ' 

-Lb 

8 



70 



ERIC 



78 House completed. 



79 Acknowledgements. 



The slides in this series should be used periodically through the course for 
reference and can be rescreened during the summary session. They illustrate 
that people's big ideas do get built, can be energy conscious and are often 
beautiful . 
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HANDOUT #1 
BUILDING AN ENERGY EFFICIENT HOME 
Course Outline 



I . Overview 

Goal: niustr-te successful projects, approaches with slide presentation, 
orientation to course method and materials. 

A. Course Description 

1. Planning 

2. Design 

3. Construction 

B. Introduction 

1. Purpose 

2. Motivation 

3. Time 

4. Money 

C. Slide Presentation 

Handouts: #1, Course Outline 
#2, Bibliography 

Task Analysis Sheet #1 

II. Planning 

Goal: Outline necessary decisions required for house planning. 

A. . Budget 

1. Time/Money 

2. Motivation 

3. Front End, Life Cycle, Operational Cos*:s 

4. Renovation 

B. Architectural Space 

C. Basic Environmental Systems 

1 . Conventional 

2* Non-conventional 

a. Wood 

b. Solar 

(1) Energy Efficient Construction 

(2) Passive Solar Construction 

(3) Active Solar Construction 

11 
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D. House Size and Layout 

E. House Planning Form Narrative 

Handouts: #3, House Planning Form 

#4, House Planning Form - Case House 
#5, Your Next House 

Task Analysis Sheets #2-#8 

III. Site 

Goal: Familiarize student with information and c'-^cisions required in site 
selection. 

A. Macro Site 

1. Zoning 

2. Road Access 

3. Utilities 

4. Drainage 

5. Neighbors 

a. People (Structures) 

b . Uses 

(1) Allowed 

(2) Existing 

6. Noise 

7. Views 

8. Breezes 

B. Micro Site 

1. Deed Restrictions, Covenants 

2. Sun Orientation 

3. Drainage 

4. Views 

5. Vegetation 

6. Driveways _ 

7. Utilities 

Handouts: #6, Site Planning Form 

#7, Site Planning Form - Case House 

#8, Plot Plan - Case House 

#9, Site Analysis - Case Mouse 

#10, Preliminary Site Design - Case House 

Task Analysis Sheets #9-#ll 

IV. Authorities/Bubble Diagraming (Site Relationships) 

Goals: Twofold: a) Familiarize students with authorities who have legal 
jurisdiction over their plems and others who may help or add their 
input to design process; b) Develop design methodology for house 
design. 

la 
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Part I 

A. Authorities (legally having jurisdiction) 

1. Codes 

a. N.C. Residential Code 

b. Local Codes 

c. Health Department 

d. National ETectrical Code 

2. Inspectors 

B. Authorities (having subtle control) 

1. Lending Agents 

2. Developers 

C. Authorities (who may be helpful) 

1. Architects 

2. Engineers 

3. Tradesmen 

4. Material dealers 

Part II 

Bubble Diagraming 

1. Tools Required 

2. Why Bubbles 

3. Site Relationships 

a. Room Requirements 

(1) Function 

(2) Light 

(3) Views 

■ (4) Access 

(5) Privacy 

(6) Energy 

b. Simultaneous Development of Program of Spaces 

Handouts: #11, Bubble Diagram (Site Relationships) - Case House- 
#12, Offer to Purchase and Contract 
#13, Sample Butlding Permit Application 

Task Analysis Sheet #12 

V. St ructural Systems/Bubble Diagraming (Room Relationships) 

Goals: a) Provide basic knowledge of structural concepts and rule of 
thumb information and possibilities of various materials and 
systems; b) Refine bubble diagraming to include circulation and 
room relationships. 
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HANDOUT #1, 



Part I 

A. Basic Structural Design 

1. Floor Systems 
"a. Slab on Grade 

b. Wood Frame 

2. Wan Systems 

a. Post and Beam 
b". Bearing Wall 

3. Roof Systems 

a. Rafters 

b. Trusses 

4. Domes 

B. Basic Structural Materials 

1. Concrete 

2. Wood 

3. Masonry 

4. Plywood 

5. Fasteners 

Part II 

Bubble Diagraming (Room/Area Relationships) 

1. Public Areas 

2. Private Areas 

3. Service Areas 

4. Circulation Spaces 

Handouts: #14, Bubble Diagram (Spatial Relationships) - Case House 
#15, Bubble Diagram (Room Relationships) - Case House 
#16, Preliminary Structural Design - Case House 

Task Analysis Sheets #13-#15 

VI. Finish Materials 

Goal: Familiarize students with options available in finish materials 
and cost and relative energy efficiency. 

A. Exterior Materials 

1. Foundation Walls 

2. , Siding 

3. Roofing 

B. Interior Materials ' 

1. Floors 
. 2. Walls 
3. Ceilings 

Handout: #17, Finishes 

ERIC 
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Task Analysis Sheets #16-#21 

VII. Environmental Control Systems 

Goals- a) Develop basics outlined in planning; b} Familiarize students 
information and ideas associated with various approaches to assist 
them in decision making. 

A. Checklist Review of Planniflg/Design of Basics for Heating Systems 

1. Forced Air Systems 

2. Radiant 

3. Wood Heat 

4. Passive System'- 

B. Natural Cooling 

1. Shading 

2. Ventilation 

a. House 

b. Attic 

C. Plumbing System 

D. Electrical System 

E. Renovation 

1. Plumbing 

2. Electrical 

3. Mechanical 

Handouts: #18, Heating and Ventilation - Case House 

#19, Electrical Plan - Case House 

#20, Heat Loss Calculation Form A- 

#21, Heat Loss Calculation Form B 

#22, Heat Loss Calculation - Case House 

Task Analysis Sheets #22-#24 

VIII. Getting Resdy to Build 

Goal: Review items necessary to actually begin construction including 
application for permits and financing. 



A. 


Materials Lists 


B. 


Financing 


C. 


Subcontractor Contracts 


D. 


Siting 


E. 


Insurance 


F. 


Motivation 
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6. Tools 

H. Permits 

I. Job Record Keeping 

Handouts: #23, Description of Materials: USDA-FHA Dwelling 

Specification 

#24, Sample Materials Estimate Form - Carolina Builders 

Materials List 
#25, Cumulative Job Cost Record Sheet 

Task Analysis Sheet #25 / 



Goal: Proceed through an orderly approach to the construction process 
exposing the student to ideas, techniques and potential problems 
along the way. Material for four sessions listed in chronological 
order, breaks to be determined by cless need. 

A. Foundations/Beginning 

1. Footings 

2. Foundation Walls 

3. Insect Control 

B. Drying In 

1. Floors 

2. Walls 

3 . Roof. 

4. Insulation Systems 

5. Sheathing 

6. Windows 

7 . Doors 

C. Installing Environmental Systems 

1. D'jct Systems 

2. Wiring 

3. Plumbing, 

4. Solar Hot Water 

5. Insulaticn 

D. Finish Work 

Task Analysis Sheets #26-#28 



IX. Construction 
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Summary 



Goal: Sunmarize previous class niaterial and address questions- Class 
discussion of individual solutions. 

A. Sunmary 

B. Rescreening of Slide Presentation and Noting of Particular Systems 

1 . Success 

2. Failures 

C. Review Outline and Bibliography 

D. Dfscuss Individual Student Solutions 
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AEVSIS 



Subject Area: overview 



Curriculum: owner-builders 

Task: (No. i ) list reasons for building (subjective task) 

CompcTENcy: to cl&rly state primary reasons for building and to understand the needs of the people 
WHO will live in the dwelling 

Criterion defines personal reasons for building 

HEASURE: defines THE TYPE OF PEOPLE WHO WILL OCCUPY HOUSE 

' DETERMINES IF MOTIVATION IS HIGH ENOUGH FOR EXTENDED PROJECT 

QuTLINg OF iNSTPIirTinN^I [fi^JFNT 



Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



• I. Define reasons for building 




II. Define type of people who wi' 
occupy house 



26 



I. What are personal reasons for 
building? 

A. Personal or family need 

B. Dissatisfied with standard 
dwellings 

1. Waste valuable energy 

2. Do not fit lifestyle 

3. Physically uncomfortable 

C. Personal interest? 

1. Personally involved with 
construction work 

2. A challenge 

II. Personal Characteristics 

A. Number and type of people 

1. Family 

2. Couple 

3. Individual 

B. Needs of each individual 

1. Type of lifestyle 

2. Need for privacy 

3. Compatibility with other 
dwell irfig members 

4. Physical needs (sleep, 
food, etc.) 



I. Understand personal motiva- 
tion 



II. Understand who building is 
for 
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REFERENCES (see Bibliography for complete information) 



Major References 

From the Ground Up is a well written and beautifully illustrated source for the 
enti re planning/designi ng/ building process. This probably is the best 
all-around text for the course. It is based largely on work at Maine's 
Shelter Institute. Its approach is toward energy efficient, labor 
Intensive owner building. 

The Solar Home Book is the basic solar text. It is prejudiced toward passive 
approaches but describes active systems as well. Included are formulas - 
and data required for calculating solar heating systems. 

Your Energy Efficient House is another basic text for the energy efficient 
owner builder. Ideas are presented with many sketches which will be 
very helpful to the student. 



Other Helpful References : 

The Owner Built Home is an excellent guide for anyone who intends to provide a 
majority of the labor to build his/her house. Ken Kern's approach is 
labor Intensive. Students should be advised to consider them I'n that 
light and not attempt to contract with others for this kind of construc- 
tion. 

Low Cost Energy Efficient Shelter is an anthology of articles on many specific 
areas olT energy efficient design and construction. 

30 Energy Efficient Houses includes sections on design and construction and 
has photos and plans of houses completed. It is an excellent idea book 
particularly for low cash projects. 



All references here would be helpful in preparing to teach the course. The 
three major references should be required reading for instructor and students. 
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PLANNING 



This section should once again challenge the student to come to grips 
with real housing needs and his/her motivation. It includes discussion of 
budget, architectural space, and basic information about choices for heating 
systems. Included as a handout is Your Next Home by Giles Blunden and Lucy 
Davis, v/hlch will help students understand the implications of various con- 
figurations and Insulation systems. 

Budget 

B^i'dgetr^ s^iJerhaps i:he-mftin^ cons^ix^ . The 

student should be made aware of two particular types of consider::tions. The" 
first is the balance between time and money. The more time spent in personal 
endeavors (planning, designing and actual construction), the less the dollar 
cost will be. Building one's own house is going to require a large amount of 
personal effort. Physical and psychic energy even at the lowest level of 
involvement should be emphasized. 

The second consideration is cost, not just the cost of actual construc- 
tion^ but the maintenance costs over time (servicing and replacing parts), 
costs of energy to operate systems, environmental costs (does it use renewable 
resources? does it pollute?) and social costs (does it make you dependent on 
someone else to supply your energy needs?). These should all be discussed. 
The student should learn to recognize that materials that are low in cost 
and/or fast and easy to install and/ or simple to operate may not always be the 
best choice for his/her dwelling. Choosing inexpensive materials may result 
in frequent replacing or servicing. 

It is imperative that the student be given information and resources 
necessary to detennine the best ways to balance his/her interest and ability 
to borrow, pay, or provide time on the project and the relative value of those 
options. Much of this information is specific to your region and must be 
attained from local sources. 

Obtaining financing for construction may well be the most difficult part 
of the owner-built housing process. Lending procedures and practices vary, and 
students should be encouraged early in the process to approach various banks. 
Local contractors should be asked for a rang^ of square foot costs for their 
work. In addition, they may be helpful in breaking down costs for management, 
materials, labor, and various subcontractors. It is important for the student 
to have a feel for these relationships so that he/she can consider what 
options are available for trading time for money. Architects, subcontractors, 
materials suppliers, bankers, real estate brokers may also be able to help 
establish cost rules of thumb. 

It is important to emphasize that many owner-built houses are never 
finished. The process of building one's own house is a demanding one which 
shouldn't be taken on without cureful consideration of the sacrifices that 
will have to be made. 

One interesting approach for owner/builders is renovation. Houses are 
often much depressed in value because house buyers are turned off by a rotten 
bathroom floor, a small kitchen, or termite damage. One of the houses in the 
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slide survey was Qiven no value in a land sale because of termite problems and 
was completely renovated for $12.00 per square 

Advantages of renovation are the acquisition of inexpensive space and a 
chance to preserve an old house which might otherwise be lost. It is difficult/ 
however, to establish a budget for renovation cost. Renovation work necessary 
to bring old houses up to today's standards can be deceptive. Also to be 
considered is the challenge of redesigning the existing structure into a living 
space which meets the needs of today's owner; for instance, many families now 
enjoy open space instead of the more traditional, formal room arrangement of 
older houses. 

Architectural Space 

A great majority of the course material will deal with quantitative 
assessments of space, materials, systems, etc. ' This section deals with the 
qualities of architectural space and how they affect the design of houses. 
Class discussion should develop ideas about architectural space which probably 
will be a new idea for students. It will be useful to develop a list of words 
which describe spaces (cozy, warm, rich, light, dark, etc.), the things that 
make spaces have those qualities and the types of rooms for which those quali- 
ties might be appropriate. There should be a discussion about the qualities 
of natural light, e.g., east light is very different in its effect on a room 
than is west light. Students should be encouraged to think about ceiling 
heights, room shape, texture, views into and out of rooms, etc. " The discussion 
should include energy implications of these choices. In terms of thermal mass 
possibilities, south light and air circulation. The Hidden Dimension by Edward 
Hall is a fascinating reference which deals with conversation distances, 
personal distances, etc., which affect the way people use rooms. 

Environmental Systems (Basic) 

A well-insulated, energy-efficient house in Piedmontt North Carolina 
may have a heat loss of 20 BTUs per square foot per hour when it is 10^ out- 
side and 70^ inside and could cost as much as $100 to heat in January. 

Basic to planning any energy efficient house is a way to provide a com- 
fortable environment for the inhabitants in a way that is gentle to the pock- 
etbook and the earth's dlmini^h'ng fossil fuels. This section outlines major 
types of heating and cooling r^r terns in an attempt to give the students a 
basis for thinking about options while beginning to design their homes. 

Conventional Systems 

Conventional heating systems are powered by conventional fuel resources: 
electricity {generated by coal, oil, sometimes hydroelectric), oil, coal, 
natural gas, propane gas, methane. All (with the exception of hydroelectric 
and niethane) are non-renewable. The most pessimistic studies anticipate oil 
resources will be depleted in the late 20th century, long before the houses 
the class is considering wH : be ready for demolition. It makes sense to 
plan for systems which rely as little as possible on these conventional sys- 
tems which, even given continuing supplies, will become rapidly prohibitive 
to operate. 
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Conventional systems can be broken down into two basic groups, ducted 
(forced air) and radiant. Forced air systems employ fans which circulate con- 
ditioned air through a heating unit and into the house. These systems have 
the advantage of the ability to circulate hot air which may be created near a 
wood stove or solar greenhouse/wall throughout the house. In addition, a 
forced air system offers the designer the opportunity to add humidifi cation 
and air filtration into the system. 

Radiant (baseboard or radiant slab) systems rely on convection into 
occupied space from either hot water or electric resistance wire. These 
systems generally offer more control of individual room temperature by virtue 
of Individual thermostats- They are generally quieter and do not add air 
circulation (drafts) Into the house. The low front end cost of electrical 
baseboard often makes it an excellent choice for backup in an intensive solar 
heated house. Radiant slabs, while relatively expensive, have many ouilt-in 
economies, particularly when used in conjunction with solar heating as the 
water temperature for heat (±90°) falls well within capabilities of flat 
plate collectors. 

Non-Conventional Systems 
Wood Heat 

Wood heat represents an interesting alternative for prima.'y or back-up 
heating systems in relatively rural or wooded areas. Wood is a renewable 
resource and, given the multiplicity of available energy sources in our 
region (electric, gas, oil, and solar) is not likely to be overused. 

Choices for heating appliances range from inefficient fireplaces which 
have almost no practical heating value to very high efficiency stoves and 
furnaces. Using figures taken from a Popular Science , February 1978 article, 
"Wood as Fuel," a cord of wood will produce from 2.3 to 13.8 million BTUs of 
heat which has an equivalent value when compared to At per kilowatt hour 
electric rates of $27.00 to $161.00. Compared to a value of +$60.00 per 
cord, the more efficient stoves and furnaces are clearly a good heating bar- 
gain. 

Advantages to wood heat are low cost and independence from conventional 
energy delivery systems. While wood heat does use a renewable energy resource, 
wood stoves must be filled and cleaned. Wood stoves should be centrally 
located and if possible indirectly connected to an air circulation system 
which can even out temperatures through the house. Wood storage areas need 
careful thought if wood heat is to be used. 

Solar 

Capturing the i420 BTU/sq-jare foot/day of free solar radiation which is 
falling on the earth can enable us to live in houses relatively free of 
external energy sources. Solar energy in house construction can be consid- 
ered on many levels ranging from very simple insulation and orientation ideas 
to elaborate liquid or air collector and storage systems capable of providing 
70-95 percent of heating needs. For the purpose of preliminary planning, the 
student should consider three basic approaches. 



Energy Efficient Construction 



These methods should lower energy costs 20-40 percent over minimum 
property standards. The major features of this approach are proper insulation 
(R19 walls and floor, R30 ceiling, double glazing for all windows), careful 
control of Infiltration (caulking under plates, around windows, and weather 
stripping doors), and proper orientation of glass (majority of glass ±10 per- 
cent of floor area on south side where solar gain is possible). The advantages 
of this approach are lowering energy costs ±10-20 percent while only slightly 
increasing construction costs. The disadvantages are limitations placed on 
the site with the south glass provision. 

Passive Solar Construction 

Passive solar design has as its major criteria admitting sun into the 
house and providing thermal mass (concrete, masonry, rock or water, etc.) 
within the house to store excess heat available during the day (when the sun 
ts shining), and radiate that heat back into the house during cloudy or night 
times. Features of this system include south facing glass up to 25 percent 
of floor area (allowing the sun to enter the house directly or into green- 
house collectors), movable insulation for protecting glass area from excessive 
heat loss at night, and thermal mass in the form of masonry, concrete, or 
water within the house volume to store excess heat. It is important to match 
thermal mass storage systems to south glass to prevent overheating. As a rule 
of thumb for every square foot of south glass there should be from 1 to 10 
square feet of mass surface area. The 1:1 system would be for a trombe type 
wall almost directly in contact with south glazing; the 10:1 for storage not 
directly In sun's rays such as In a remote storage area. This approach can 
reasonably generate up to 80 percent of winter heating. However, over 60 
percent heat generation is generally not economically feasible. 

Advantages of the passive solar approach are minimizing system technology, 
lowering front end costs, and operating costs for maintenance. Disadvantages 
include higher construction costs than conventional systems and less control 
of Internal air tanperature than in active systems. Passive systems typically 
require more manual types of control which must be supplied by the owner. 

Active Solar Construction 

Active systems include relatively high technology methods of collecting 
solar heaf with external collectors^ and transporting the heat with fluid or 
air to storage, then to the house. A system of this type is composed of 
remote external collectors, some type of storage medium (rock, water, change 
of state salts, etc.), and a control network to transport and exchange the 
heat in the collectors. A system of this type can contribute up to 90 percent 
of the household energy needs and requires less input for daily operation on 
the part of the user. 

The advan1:ages of active systems include better control of inside 
temperatures and heat storage capabilities. When set up and operating, the 
system Is similar in operation to conventional heating systems. Another possi- 
ble advantage is that tax incentives offered by the state more clearly recog- 
nize active systems as being deductible. 

Disadvantages include high front end costs and maintenance -of a high 
technology system. 
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House PlaAninq Form Narrative 



The purpose of a house planning form is to assist individuals in coining 
to grips with realistic budgeting and arriving at a square footage allowance 
with which to plan. Many items must be taken into account, beginning with the 
amount of time and money the student has available and the general cost of 
construction in the region. Things which make the specific house more or less 
expensive than typical construction should be considered in an attempt to 
establish the prevailing cost to more accurately reflect the projected cost of 
the student's house. Listed below are several areas which should be consid- 
ered relative to establishing a budget construction price. 

I. Site 

A. Slope of land 

B. Condition of soil for footings 

C. Length of driveway 

D. Cost of site utilities 

II. House Shape 

A. How many corners 

B. How many roof shapes 

III- Mechanical Heating Systems 

A- Conventional * 
B- Non-con ventjonal 

IV. Finishes 

A. Exterior 

1. Siding 

2. Foundation walls 

3. Roofing 

B. Interior 

1. Walls 

a) Sheet rock 

b) Masonry 

c) Wallpaper 

2. Floors 

3. Ceilings 

4. Millwork (bui It-ins) 
V. Space 

A. Open plan 

B. Traditional 

C. Number and size of rooms 

D. High/ low ceilings 

VI. Labor Costs 
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The house and room programs require the student to list both needs 
and desires for his/her house in a form that Is readily available to other 
household members. The participation of others who will be using the 
house during the planning phase Is an important step toward establishing 
the communication required to successfully complete an owner built home. 
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HANDOUT #3 



HOUSE PLANNING FORM 



Basic square footage cost for the region . 

Labor/materials budget reductions 

(List Items of labor and materials which you intend to provide at no cost 
the project In dollars per square foot) 

Labor Materials ^ 

site clearing 

rough grading and footings 

foundations 

masonry 

rough carpentry 

siding 

decks or patios 

rough in wiring 

rough in plumbing 

rough in duct rystem 

insulation 

interior walls and ceilings 

interior trim 

cabinetry 

trim wiring 

trim plumbing 

trim heating 

painting 

floor finishing 

exterior landscaping 

management 

Other 



Total all labor 
Total all materials 
Subtract from basic sq. ft- 
costs 
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HANDOUT #3, p. 2 



Economic factors: Class discussion will key on things which will make your 

house more or less expensive than the standard house. 

Add or (subtract) $ sq. ft. 

Total cost/sq. ft. $ 

Total dollar budget (exclusive of land costs) $ 

Your ability to borrow this amount should be 
verified with your lending institution. 

Total dollar budget ^ square footage estimate for house 
cost per sq. ft. ^ 



The square footage budget must now be divided among the rooms which "are part of 
your program. Before dividing the square footage subtract 15 percent for cir- 
culation space, closet space, and wall thickness. 



House Adjectives 

Pick the tw nty words or phrases which best describe the house and list 

them in order of importance. (Have your spouse, or others who will be living 

in the house, do the same and compare.) 

House Description 

Write an article for a housing magazine which describes your house to a 
reader. Make reference to materials and shapes and energy ideas you would like 
to Include 

Room Description 

(Prepare a sheet for each room in the house and answer questions.) 

Square footage budget 

Preferred view direction 

Preferred sun orientation 

Relationship to other rooms 

open to 

next to - 

down the hall from ; 

Activities (list) 

Furniture— specific sizes for pieces you will move; general sizes for intended 

purchases 
Finishes 
Lighting 

Other requirements (telephone, plumbing, appliances, etc.) 

Extend the article about the house to include a paragraph about each room. 
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ROOM DESCRIPTIONS 
Case House 

Living/Dining Room 340 sq. ft, 

View: to south 

Sun orientation: south 

Room relationships: i 

These t»#o spaces are basically one perhaps divided by a fireplace. 
They will connect directly to the foyer and the dining space will 
be open partially to the kitchen. 

Act^ivities: 

These are family rooms for a close family of 5. Most of family 
will be here most of waking at-home hours. Dining room will be 
used for all needs except weekday breakfasts and an occasional 
lunch. Entertaining is generally on a small scale. 

Furniture: . ^ ^ . 

Dining room: antique oak table, 3'-0" x 6'-0" with 6 chairs and 

oak china cabinet 
Living room: existing love seat and two matching chairs, possibly 

add large lounge chair. 
In addition this space will acconmodate bookshelves and wall space 
for extensive art collection. 

Finishes: ^ , ^ 

Walls and ceiling will be painted dry wall, floors dark brown 

quarry tile. Trim will be simple and painted. 
Lighting: , . . 

Provide box for owner's dining room light fixture. Living room 

will have switched outlet for floor lamp. 
High ceilings would be nice here and a large wood stove will be in this 
space. 

Kitchen 140 sq. ft. 

View: south for solar gain, east light for breakfast nook 

Room relationships: 

Close to front door entry, close to dining room, and visually con- 
nected to dining room 

Activities: 

Normal kitchen activities, laundry and ironing 
Lighting: 

Fluorescent strip lighting over cabinets 
Cabinets should be natural finish wood and very simple and inexpensive. 

Appliances: ^ • , 

Refrigerator, drop-in electric range, washer, dryer, double sink, 

fan hood 

Finishes similar to living room. 

37 
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Foyr ' 50 sq. ft. 

Relatively large space for entry, coat storage and some paintings 
Orientation and view: not Important 
Room relationships: 

Close visually to public areas of the house, close physically to 

private areas of house 
Finishes: 

Sheetrock painted 

Include antique pair beaded glass entry doors 

P 

Large Bathroom 40 sq. ft. 

View: Shoul^ be private, not absolutely necessary 
Relationship ) to other rooms: 

Accessible to children's bedrooms from hall and directly to 
. master bedroom 
Finishes: 

Ceramic tile floor and shower surround. Otherwise, painted 
sheetrock 
Lighting: Over lavatory 
- Ue will provide old 5' footed tub and pedestal sink for installation. 

Half-bath 30 sq. ^t. 

Similar to large bath. 

Master Bedroom 150 sq. ft. 

Viewr to, ^uth for solar gain 

'to east for morning light 
Relationship to other rogms: 

Within the bedroom section of the house but as private as 

possible.' 
Activities: 

No sitting area required. Small desk would be nice but not 

Imperative. 
Furniture: 

Queen size bed, 'two upright dressers 
Finishes: Oak floor, painted sheetrock 
Lighting: One ceiling fixture . 

Second Bedroom . * 150 sq. ft. 

View: Not crltlcaj, 
• Relationship to other ro<»ts: 

Close to third bedroom and within bedroom section of the 
house • 
Activities: 

This room is for twin girls and it is desirable to provide 

some level of privacy for sleeping areas. Desk area for quiet 

stuc'y is required. 
FMmiture: 

Two twin beds; two dressers 
Finishes: Oak' floor, painted sheetrock 
Lighting: One celling light 

3-j 
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Third Bedroom sq. ft. 

All items similar to bedroom #2 except it will be occupied by 
one child. 

Small Play Area 

View: Should be pleasant and south to daytime sun if possible 
Relationship to other rooms: 

Close to second and third bedrooms as far as possible from 

public area of the house. 
Acti vi ti es : 

Children's group play area, piano, etc. This might be an alcove 

or such, not necessarily a room 
Finishes: Oak floor, sheetrock 
Lighting: One ceiling fixture 
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^0^^014 Ufuuiii^jrr Out I97fl EKE»iY FAIR AfrviiffiM ^ iHt Meru^ OidyA WiU iMdtp^UMl VaAt/^(xv^ 
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WA« ^flC^AMIXBD T<P AMD KM- 

COURA6|B THE PtVeUOpM^HT OF SMALU 

Otl^TR.'f IfrJ AWO AB01-»T CWAPEU HIUU. 
TMIC^U^M If4l3l VIOUAL- B6PUTAT10M9 5 . 
«mMlMA«e; W^-li^HOM AMC3 fi'RpJ'CCT^, 
IT AU<0 HC»»feft TC? CDUCATC THE COfJSUMelE. 
AMP IZAlSe BUlUOlM<2| eXAMDAR-DS IKl THE 



COPri2.l€3|MT © »3T3 BY i^lLES Bl-LIWD&M Al40 
UUCY CA^a^L DAVIS 01=- DfeSl^I|MWiOie.Vt^. OTMEC 
COKlTeiBUroRj^ I|UC4-UDE OACR-TI- WAUL-f, 
|^A.i2.ie-Y WAUTER^e AUD STEVeH r=-lSHe:R., 
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IM TMB Kiexr la PA^ES YwU WH-L- ^BB MOW A 

RRAMAS4S|iSi<3^ 4 MC'DlFri^J<2^ SOME OF ITS^> 
BASIC EL-&MHNT^. 



^gLAPI-l€> 

ALL qRAPHS IM TH!5 ^Tt-'C^Y AR£ PRAwM Tc? 
Tl4er -SAMS ^CALS TO -SMOvV MOW THE MOUBi^Y 
HCAT LO»^ CMAM<%es AS THE HoUSe \^ 
MODIf^l&C?. THEY ALSO -3H<^W PROPC^Tto>MATeuY 
H<7W MtA^H MEAT IJO^J THlZi^JC^H VARlC^US 
T^AI2:T^ THE »4C7i.^S£^'€» &^T&^-:^lc:« euRFACt^. 



HEAT U»S 4 SOUAPS. <3^AlKi AR.E 'zBHdlPWM BY 
AK«2^^^W5. HEAT ARR<^^*V5 AKLE S^k::Vs/Ni 

AWAY Fiac?fv\ THe HOC^E. ^UAfS. 

T<:7WA?er>s The w<^>ose=. twese ARiec?vs/s are 

SH<CWM »N PR0P0*a.r»0M TC? OMSi AkiOTHER 
ANP TO T«» ^liAPHS. 

g^Tg^EK^g J-AklUAPV OAV <iRAPHS 

THE^S qKAPH^ -SH<:^nV THE MEAT ANO 
^C^i-JkSZ. ^AIKJ OM COI.r> O'AMUAR-Y 1>aY 

IT IS lo*»F=^ OUT^II^ 4 '7cyf^ IM^IOE. 

AVfegA^tfe TAKlOAgy PAY <^KAPH5 

THESE qieAF^^S SHCtW the HEAT U=?S^ AMi:=> 
SOU^R- fijAIKJ <=ts| AM AVEiaA^fc OAKIUAKY 
PAY WWIC+I HAS A COM3TAKJT TEMREfiATUR^ 
A€f^ P Alsll> WHIOH IS SC?*% 3UMMY AMI> 
CCOUPY C>J»24KJ<3j THE C:iAYL-»<=ifAT HOURS. 
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wopf House 1* I 

ftTfn^iH fau^LK FA>Att,V BAMCM STYue HOQSg^ 



MO tMeUI^TIOH IH AjOOB. 
IMFlLnW^TlCTM- I AIR- CHA^JtfyB PEK. Moi>R 



TMK. H6AT OP A 

AIIK. TWl^ IS EX 



MCAT A PASTK. 



eucH AS *y kis^i wu* 



PURlMGi A I HOUR. PeRlOp. , 



W»AT NB»P*P RAI»« I L8. ^ WAT»R I^F-. 
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nnuuuu I Try, ymU 

STUpr MOUSE 4« 2. 

^ ■* F^l B&fj^ Ae& iKi ^£>a^ 
Mo II4SUI-ATI<::>M IM FIjOOR 
SHO^Ub PAKie <%LAM 
<£|CAM <9M AU. WAU^ 



ug>w c^e^ ug>uefe eMAPK affexst meat i^oe^? 
TO Puooiz_ AlzeA WILL VAieY EJEpeMCnMi^ uf=or4 

THE -SHAFE OF XME UOUSC A MOU^e'S W4SAT 

le PieecTLV t'jc<=»F^eT?c='MAi- Tc? the ajzeaof TH& 

W<OcjeE-^S EXTERIOR- SU&FACE. IN THE eTUDY 
MOUSE TME F*Rx=>PKSJB-TiOM OP EyTER.\OR. €>UE.PAC-E 
AieeA To R-^Oie. AR.BA l« MPUCBP BY MAICIM^ IT 
2. 9TOVZ.iE^. THE HEAT LjO&S WAS REC>UeEP 
SY TMI« CU AKlfi|E ALO«4E. 



^6 



46 



ERIC 




1 


1 






\J2 









47 

47 



HANDOUT #5, p. 8 



liaCgEA '&g IM S Ul,ATI C>ts4 

■SAME U<?U6fe #=2- CMAtag.g PgOM HPOSfe »Z 

^tA## C7f4 AU. WALtfr 
Zia £|LA^ 

Hi. Aie. ^HAN^ PM U0ue. 



MOW lK» iX^TtgM*ft gfHPeCTIVKM*gS MfcAftUR^P? 

THC "e* VAUuffe OF A MATERIAL. CXFCCSSeS 
fZe^|^TAM<:C T<C MfiAT «H.OW TWW BOl »i |M IT- THE: 
HlfiiHU. TMdZ-* VAUUe^ TMS ^UATER TMS 





e 








e 




.11 








.B6 


£ft^«$ ' IM^UL^ATIKI^ 










p- 




\ 




12. 




^. \o 
















5. 


^eUOJL^E' IKiSULATlOKJ 


e 




-1.5 


eTYe^?f=t:>AM 
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HANDOUT #5, p. 9 




i-H 



SUTfUVMlHTM. 



■I 
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HANDOUT #5, P.IO 

gj^i^e A& House -rt^^ CMAKIAE: t=go»^ uouse »g 

Ate. C4-IA.M^ p»K. vioua. 



140^ BTU*5 ^ HftAT WILl^ (Se ^AtkieO r^f^fi^M EACH 
6^crAR& |=^tf>T ^ «^UTH FA^tM<^ WlKlCkPV/. AMY WIMI>£»W 

f=«c>T VVITH INSOLATliJ^i <^i-Ase. TMeizeFc>R&^ TMe pA.ltY 

net TMR£>UK^H A eC7UTU rSMM^ WIKJf>C9W WILL. 



5£»o erru'e 
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HANDOUT #5. p. 11 





HANDOUT #5. p. 12 



STUDY HOUSE #5 

ikU'gPA ng. SOtlTM GfLAA^ TO MAXIMUM 

9** RBgr^il <tf fi IN K.OC^ 
(r" PlBftlL^UItfS IN fLX^C^ 

4^Aie^i4A»j^e Hooe 

/ W»4AT A PA^IN^ ^<91,AK. MOD^fe? 

A fM^lV^ ^iOLAfL Mf0U% penBMM MATURAU HiBAT 

FMces ^^1*^^ ^Tioe& 4 PldTEJBUT& MEAT. Mo 

FA««ve •€«9i.Ae. pepemps upc^ low mcat i-o$6r^ 

HI^U ^^ILAC ^AlKI 4 TMB U6e OF MEAT ReTeV<TlV& 

ig^Me $wiM^ ^p iia^iDe TeMPMATOfSie <:am w 

EXPftCreP IM A PAd6lV^ ^ IS. MOL>^. 
WMAT i« AM A<^TIV6 ^gOLAg. MoUgfe? 

AM ACTt^^ eCL^AK, HOU^e lA&eS AUTOMATIC, MeCHAMlCAl- 
M#AMS OF TitAta^PeRRjNOi HeAT ff&0M COi.l.£CTO|Z.5^T^ 

^t^^CA^e 4 SAcic no tms koc^&. TMese MAc.Hi>ue5 
i/5i^ALcY f^^utee AH our&ip^ ecH^f&ce of- Biiieei^Y. 

TMeR£ CAM Be A Mi<S|H PCi^iRCe OF C^taTKOi^ fM5tPft 
TfeMPftlZATL^ItftS, *IWC& He AT le -STORJBD -SUCH THAT 
IT CAW BE PRAWKi OM AT WlUU. 



52 



5^ 



ERIC 



HANDOUT #5, 




L.. ^ 



O 53 



HANDOUT #5, p. 14 

STUDY UCKJ^B 4¥(^ 

APO cPPfeg-ARLfe lla^L;LA.Tl^J 6^ ^uuxt^rj^ 
AIR. MAhxa^e PtR. Hc3«-n2- 



WHY MC^ABLfe iM^LA-ri.=>H^ 

HA$ A VfclcY WifijH WEAT IjOJ^S POTENTIAL. 

TWe DAY wtu. Be UJsT if- TMeeg id mot ^Stf^e 

VV8VY -pCAP IT M THe HCt-'Se. M^ABLC lW-5ULAp<9l4 
CAM ra^Ts/ipe ^UCHA TCAp. IT CAM BB ReMcvei> 
puc^tMiS^ TMB PAY Tc? i-BT iwe euM'^ mbat im 4 126- 

C^^ACBP AT MI^MT T^ PReVBHT IT^ fe^CAPB. 

^PBe>^LB sMurr&i^ ^movv/m it^ THb ^TvpY M^ose. 

AKB OMe FORM op MoVAffUB IMSUUATIOM. 
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HANDOUT #5, p. 15 




[ ■1 . 1 H 1,1 1 1 I ■ 'I » 
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HANDOUT #5. p. 16 



THe AVCR.A<^& crANlOAK.Y DAT IM THIS 
©TOOT IS A TNEORert^AL DAT USCD T^ 
ll-L.t^STR-ATE= TMe AM^UMT WfeAT 
«Sft<3?t^lR.ep 0;5>MPARfeD T<^ THS AM^^nJMT 

TWeitft IS h4tf:> SOCM DAT'* TeMP£R.ATOR^ 
4 f = ALL WITHIKi BACH DAY% i CUPUDY 

4 euMWY DAYS coMe cm seRjas. d^i^. 

M*i>srf ef=f=^ICieMT ^T«-'DY ^<:?l-Af£ MCnJse 
WAPUUD ^AIKi eyce^ e*PLAS2, HeAT <^lsl 

^^MMY OAYS 4 Ljose He ay clouoy 

S^LJkR, He.AJih4Cm SYSTeM we CAH APD 
^T^RA^fr Y<=> YHB WOl^Se , USUAU^Y C^H- 

TO SAVft TWfe eyT»A H^^T <35iAIMBD OKI 
^»WV4Y DAYS Ftoie NtGiHTS 4 CLOUDY P^YiS 
W'HftM PRCS MftKI YAU* HeAT VS/OUUD 



56 



^6 



ERIC 



HANDOUT #5, p. 17 

Al -r^l^M ATlVEe IN^ 




- .45 



4' 6TUP WAU 



oracf /Meruit 




4* 5TUP\WMt 4^*/l2- 




cumpe >Mii FILM 




^m? WALL 
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HANDOUT #5. p. 18 



erMDc 




C^ "^niP WALL 
R-25 



4* C 



IMA A.im£VMf>Pe- 



- .17 



t3TUP WAU 



tvuru oiM^ 



• .17 



l> .42 



1 S5 G 



ifKwnr MK ntM - 



-17 
HO 



U- .S? 



































1 





U- J3 




- .»7 



U- .17 
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Curriculum; owner-builders 

IaSK: (No. 2 ) LIST BASIC ENERGY NEEDS FOR DWELLING 

Competency: understand the types and amoohts of energy needed in the home 



Subject Are.' ; planning 



Criterion knows the types of environmental systems required in the home 
Measure : understands alternatives to conventional systems 

PLANS house for ENERGY EFFICIENT OPERATION 
QUTLINP OF lN<;TBIirT!nNAI f.nNTFNT 



Skill/Process 



Knowledge/Theory 



Value/Httitude Concepts 



I. List types of systems requiring 
energy input for dwelling 



II. List methods of operating systeriis 
compatible with dwelling 
and site 



I. Mechanical Systems ■ 

A. Heating 

1. Water 

2. House 

B. Cooking 

C. Lighting 

D. Cooling (ventilation) 



II. 



I. Understanding where energy 
is really needed, where 
energy can be conserved or 
adjusted to aii alternative 



Energy Sources 


II. Realizing where energy 


A. Electric 


comes from and how to use 


B. Gas-propane, methane, butane 


renewable energy resources 


C. Oil 


to generate a local source 


D. Wood 


of power 


E. Solar-passive and active 




F. Wind 




G. Water 
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Curriculum: owner-builders Subject (Irea: placing 

IaSK: (tiO. 3 ) i^ST PERSONAL ABILITIES (IN RELATION TC B^ILDii^G A HOUSE^ 

•Competency: understand what work the if^oiviouAL ca;, co ^ where m^mw., m 3L NEEtiuO 



Criterion 
Ieasure: 



DEFINES PERSONAL CAP^.^JLITIES 
CONFIRMS AREAS OF POTENTIAL CAPABILITIES 
IDENTIFIES CRITICAL AREAS THAT NEED TC 3E 



SUBCONTRACTED 



Outline of Instructional Content 
Skill/Process 



^^NOWLFDGE/iHEORY 



Value/Attitude Concepts 



0> 

o 



I. List areas of personal capa- 
bilities. 



II. List tasks individuals could do 
if they took their timeloTearn. 



III. List tasks that require a 
license or skills individual 
does not have the time or incli' 
nation to learn. 



I. What can individual do 

A. Skills necessary 

B. Tools available 



II. Things individual could do 

A. Skills necessary 

B. Tools available 

C. Comparative cost 

III. Things individual cannot do 

A. Tasks requiring a licensed 
person 

B. Tasks ir,dividual does not 
want to do 

C. Tasks^ individual is not 
capable of doing 
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I. Discovery of what indi- 
vidual can do and the tools 

needed 



II. Find personal 'imitations 
as to what inOiVidual can 
and cannot do 



ANALYS 
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Curriculum: owner-builders 

Task: (No. 4 ) define the types of building spaces required 



Subject Area: planning 



Competency: 



Criterion 
Neasure: 



• 'to put in order the general qualities and characteristics the owner-builder feels that it is 
desirable to have 

DEFINES types OF SPACES DESIRED IN HOUSE 

describes dualities THOSE SPACES SHOULD HAVE 

IDENTIFIES FURNITURE OR EQUIPMENT WHICH MUST FIT WITHIN THOSE SPACES 



f)llTIINP OF iNSTR liriinNAL CONTENT 



Skill/Process 



0^ 



I. List different types of spaces 
needed. 



II. Know characteristics for these 
spaces. 
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III. List of equipment or furniture 
necessary 



60 



Knowledge/Theory 

What spaces does individual/ 
family require 
A. Sleeping area(s) 
e. Cooking area(s) 

C. Sociaj/multipurpose area(s) 

D. Bathrooiii(s) 

E. Study/library area(s) 

F. Studio/work area(s) 

G. Eating area(s) 

H. Others 

II. Possible combination of spaces 

A. Cooking-eating area 

B. Social-eating area 

C. Library-studio area(s) 
0. Sleeping-study area(s) 
E. Other combinations 

III. Characteristics for each place 

A. Lighting 

B. Privacy (access) 

C. Relative size 

D. Finish materials 

IV. Furnishings 

A. Types of furniture 

B. Can they be built in? 

C. Can they be eliminated? 



Value/Attitude Concepts 

I. Understanding of the kinds 
of needs house should meet, 



II. 



Ability to create func- 
tional spaces in house 
and get the most out of 
the sq. ft. 



Ill, 



Find tfie kind of furni- 
ture that is durable, 
low cost and fits life- 
style. 
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Subject Urea: planning 



curriculuh: ohner-bl'iloers 

Task: (No. 5 ) describe environmental controls for house 

Competency: ' understand all types of systems available, including alternatives 
consider cost and lifestyle 

Criterion selects best systems for house, location and lifestyle 
Measure : full consideration of alternative systems 

considerations for costs (FRONT END, LIFE CYCLE, OPERATIONAL, ECOLOGICAL, SOCIAL) 

Outline of lN.«;TRiirTin^m ffflTFNT 

Skill/Process 



I. Understand environmental systems 
needs 



Knowledge/Iheory 

I. Types of systems 

A. Jobs required of systems 

1. Heating 

a) Whole house 

b) Water 

2. Cooling 

3. Ventilation 

4. Operate appliances 

5. Other 

B. Modes of operation 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 



Oil 
Gas 

Electric 

Solar 

Wood 

Wind 

Water 

Other 



Value/Httitude Concepts 

I. Become aware of the systems 
that will fit the location 
and that will add quality 
to and simplify lifestyle. 



ERIC Go 



Outline of Instructional Content (Continued) 



Skill/Process 



!I. ilnderstanding of the full cost 



of systef!is 



ERIC 



^f'iOWii-O^E/lHEORY 



List costs for systems selected 

A. Front end (initial) costs 

1. Equipment 

2. Labor 

B. Lifecycle (overall) costs 
C. 



D. 



1. Replacemeni parts 
I Servicing 
3. Fuel 
Ecological 
1. 



Use of renewable resources 
I Possibility/Probability 
of radioactive contamina 
ticn from nuclear power 
plants 
E. Social 

I yise use of resources 

2. Decentralization of 
utilities 

3. Self-sufficiency from 
independent energy sources 



11. Be aware of systems which 
can be managed by the land- 
owner, systems which are 
most en. gy efficient and 
respectful of natural 
resou! "^s 



Go 
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Curriculum: owner-builders 

IaSK: (No. 6 ) LIST BASICS FOR OPERATING HOUSE FOR HAXIHUH EFFICIENCY 



Subject Area: planning 



Competency: 



Criterion 
heasure: 



know how TO OPERATE HOUSE SO THAT IT WILL BE MOST ENERGY 
EFFICIENT AND A COMFORTABLE ENVIRONf-IENT TO LIVE IN 



KNOWS HOW TO MAINTAIN MECHANICAL SYSTEMS 
KNOWS HOW TO PREVENT ENERGY LEAKS 
TAKES ADVANTAGE OF NATURAL VENTILATION 



B'jyS AND USES ENERGY SAVING APPLIANCES 
DEVELOPS ENERGY SAVING HABITS 



Outline of Instructional Content 



Skill/Process 



I. Know servicing routine for 
mechanical systems 



II. Prevent energy leaks 



III. Use natural ventilation wherever 
possible 



6j 



Knowledge/Theory 



I. Mechanical systems servicing 
A. Clean furnace filters 
Clean woodstove flue 
Set thermostats for proper 
summer or winter temperatures 
Clean thermostats yearly 
Lubricate fans and motors and 
bearings 

Insulate water heater 
Have serviceman check systems 
periodically 



II. Preventing energy leaks 

A. Caulk and seal any cracks in 
siding 

B. Seal leaks in air ducts with 
duct tape 

C. Weatherstrip all exterior 
windows and doors 

III. Using natural ventilation 

A. Open windows and doors on 
shady side of house to cool 
house in summer 

B. Plant deciduous trees on 
south side of house to shade 
in surnner 



Value/Attitude Concepts 



I. Be aware of how to operate 
systems for top efficiency. 



11. Understand maintenance 
technique to prevent 
energy leaks 



III. Unders-tand systems of 
natural ventilation to 
cut energy consumption 



Outline of Instructional Content (Continued) 



Skill/Process 



IV. Use energy saving app' - 'Cti 
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Knowledge/Theory 



IV. Saving energy with appliances 

A. Turn off lights when not in 
use 

B. Reduce bulb size in lights 
and install diower switches 

C. Use hot water only when 
absolutely necessary 

D. Use a clothesline instead of 
a dryer whenever possible 

E. When buying appliances look 
for one with a high IB 
(Energy Efficiency Ratio) 



/alue/Attitude Concepts 



IV. Interest in how to use 
energy with discretion 



Curriculum: owe-BoiiDERS Subject Area: 

Task: '(No. 7 ) list necessary considerations for oPEPmN^ passive solar greenhouse 
Competency: understand the advantages and disadvantages of owning and operating a greemhouse 



Cr ITPR ion determines TyPE AND PLACEMENT OF GREENHOUSES 
mm • ^UNDERSTANDS TYPES OF COVERING MATERIALS FOR GREENHOUSE 
• DETERMINES NEED FOR GREENHOUSE VENTILATION 

understands how to supplement heating with a greenhouse 
Outline of Instructional Content 



Skill/Process 



Knowledge/Theory 



ValueMttitude Concepts 



01 



I. List types of greenhouses and 
where they can be located 



II. Know characteristics of covering 
materials 



I. Placement of greenhouses 

A. Attached to south side of 
house 

1. Walled-in porch 

2. Shed-type greenhouse 

B. Solarium 

C. Separate greenhouse unit 

II. Considerations 

A. Materials 

1. Glass 

2. Plexiglass 

3. Fiberglass 

B. Insulating qualities 

C. Light-admitting qualities 
0. Cost 

E. Purpose 

1. Heating 

2. Food 

3. Hobby 
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I. Consider the usefulness of 
a greenhouse for house 



II. Understand what materials 
will best suit needs 



?4 



Outline op Instroctic^ial Content (Conti^iued) 



Skill/Process 


^noiedge/Iheory 


Value/Attitude Concepts 


III. Know importance of ventilation 


III. Reasons for ventilation 

A. Winter 

1. Greenhouses attached to 
hoi'se (porch, 'ean-to 
ano solariym) ventilate 
into house to supplement 
heating 

2. Separate greenhouses 
need no ventilation- 
they may need heat 

B. Summer-all greeniiouses neec 
ventilation to outside 


III. Understand the concepts 
by which a greenhouse 
works 


r^. Ways to supplement heating 


IV. Supplementing heat in winter 

A. Use attached greenhouse ^^n 
.south side 

B. Open window or door in:o 
house 

C. Use thermal ballast to main- 
tain a more consistent 
greenhouse temperature 

D. Use circulating fans 
I. Black plastic on wall 

F. Grow winter plants to help 
humidify 


IV. Ability to use a green- 
house most effectively 
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CURRICULUH; OiER-BUILDERS 

Task: (No. 8 ) hake a cohprehensive list of all financing rasioERAiiONs 
Competency: to have a knowledge of all available financial resources 



Subject Area: planning 



Ok 

C9 



Criterion knows approxihately how much money will be needed to build house 

HEASURE : knows how much money is on hand to be $P:NT on a house (SAVINGS) 

knows HOk' MUCH MONEY CAN BE BORROWED AND ^HAT THE INTEREST RATE AND PAYMENT SCHEDULE IS 

Outline of iCTiirTinNAi r.ft^Tp^T ' 



Skill/Process 



I. Compare finances needed with 
finances available 



II. Inquire at lending institutions 
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Knowledge/Theory 



I. Consideratioii 

A. Honey needed 

1. Cost of inaterials 

2. Cost of labor 

3. Cost of site 

B. Honey available 

1. Savings 

2. Relatives 

3. Secona' mortgage (if, you 
already own a home) 

C. Determine approximate amount 
needed (A-B=C) 

II. Considerations 

A. Types of institutions 

1. Bank 

2. Savings and loan 

3. Credit union 

B. Amount of loan 

C. Interest rate 

D. Payment schedule 

E. Limitations of dwelling 

1. Size 

2. Mechanical systems 

3. Materials 

4. Style of dwelling 



Value/Attitude Concepts 



I. Determining financ.al 
ability to pay for \ home 
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REFERENCES (see Bibliography for complete information) 
Major Texts : 

The Woodburners Encyclopedia is the best text for anyone consic. ing wood heat. 
It includes sections on theories , practice and equipment relating to 
wood heat. 

The S o lar Home Book (see description in previous section). 
From the Ground Up (see description in previous section). 

O ther Helpful References : 

The Limits to Growth is a Club of Rome study which considers global energy 

(resource) consumption and makes predictions concerning life of various 
known reserves. 

Fireplaces is the latest publication of Ken Kern and Steve Majers and /is an 
excellent source of infornation about constructing energy-efficient 
fireplaces* 

The Forgotten Art of B u^' ldirg a Good Fireplace is a historical and technical ^ 
discussion of the work of Count Rumford, who basical ly designed and per- * 
fected an ener'-y-efficient fireplace in the late 18th century. 

The Arkansas Story is a publication documenting the construction of energy 
efficient houses for the mass market and savings effected. 

Earth Sheltered Houses is an excellent text for individuals considering build- 
ing an -underground house. It includes design and technical information 
^as weJT as' actual examples. 

30 Energy Efficient Houses presents various energy conscious heating/cooling 
systems in recently xonstructed owner-built homes. ^ 
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I 

SITE 



The purpose of this section is to assist individuals in gaining infon:.a- 
tion and making decisions necessary to successfully and legally integrate 
their house with its site. Generalized discussion is of coursi possible but 
it is suggested that the instructor have available house sites in the corn- 
jnunity for study by students who do not have a specific site. 

Vhere are two general areas of consideration. The first is require- 
ments th^t are brought to bear by social forces (zoning, utilities, inspec- 
tors) and second, the environment of the specific site (slope, sun orienta- 
tion, ventilation, etc.). 

Before individuals can begin to analyze their own needs and the way they 
can be put on to the site, it is imperative that they determine the external 
factors which may influence these decisions. The form included is generalized. 
Take care to add additional authorities who may have jurisdiction in your 
particular region. Emphasis should be made on recording names or authorities 
who provide information in case further questions should arise on the qn^'lity 
of previously given information. The site planning form which is incK J l 
-will help the student organize this information for future access. 

The second area of consideration is that of the specific site environ- 
ment. The stlsdent, with a copy of his/her plot plan should make a detailed 
inspection of the site, noting specifically areas of consideration listed on 
the Site Planning Form, the student should, as a result of his/her investiga- 
tion, prepare site analysis and preliminary site design drawings for their 
specific site similar to the case house samples which are included with the 
handouts. 




HANDOUT #6 
SITE PLANNING FORM 

External Site Analysis 
Planning and zoning authority 

Contact person 

Tract in 

Specific restrictions (List minimum lot size, setbacks, use restrictions , etc. ) 

Health Department Phone Number 

Contact Person Phone Number 

Percolation Test 

Tank size, length of leaching field 

Specific requirements for well 

nspection and permit required 

Building inspection 

Contact Person Phone Number 

Codes having jurisdiction (list) 

Inspections and permits required 

Zeed Restrictions 

List restrictions: minimum square footage, appearance committee (local, city 
or subdivision), materials, setbacks, easements, right of ways. 

Road Access 

If road is in private ownership. List provisions of maintenance agreement. 



Phone Number ^. 

Zone 
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utilities 
Water Sewer: 

Utility Ownership 

Contact Person 

Location of water and ,>ewer 

Estimated cost of tap-on 

Extension of line 

Service rates 

El ectrici ty 

Utility ownership 

Contact person ; Ph-^ne Number 

Location of nearest service 

Ba£ ,c ^ee 

Fee for underground 

Right of way agreements 

Requirements for temporary service 

Rates 

Natural Gas 

Utility name 

Cont^^ct person Phone Number 

Location of nearest service 

Tap-on fee 

Per f^ot rrice for pipe 

Right of way agreements 

Rates 

74 



HANDOUT #6, 



Phone Nu^ ber 



HANDOUT #6, p. 3 



Garbage and Trash Pickup 

(Requirements for containers) 



On-Site Analysis : 

On a sketch of the site (surveyor's plot preferable) note the following: 

1. Slope (direction and amount of slope) 

2. Compass orientation 

3. Vegetation type 

a. Deciduous trees 

b. Conifers 

c. Shrubs, etc. 

4. Views 

a. Good (use arrows) 

b. Bad 

c* Short distance ^lews 

d. Long distance views 

5. Locate site utilities (with alternatives) 

a. Water (well ) 

b. Sewer (septic tank and leaching field) 

c. Telephone 

d. Driveway 

6. Subsurface and drainage conditions 

a. Boggy soil 

b. Flood plain 

c. Drainage ways, etc. 

7. Location of or direction to road 

8. Garden site and provision for animals 
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HANDOUT #7 



SITE PLANNING FOM 

External Site Analysis 

Planning and zoning authority "foujn o\r rno»^-^^ H C 



Contact person ^[pW Arno<zs Phone Number ?54- iCm^A- 

Tract in • "ZO Zone 

Specific restrictions (List minimum lot size, setbacks, use restrictions, etc. ) 

Health Department WUtH-g Q>J^^ Phone Number 9^4- 3 f =5 



pCScc^ CsriV-evcs Phone Number 



Contact Person ^ - . - r^.. .... ^ « i 



Percolation Test c<ppvx>oe<^ priori Cl^mj ^"S/gt /t1^ 
T>nk s ze, length of leaching field L'Zco^ai- SooLF 



Specific requirements for well tviir^ tc» ' ^-rorvi SepK'c a^s^cu/^ 

InspecMon and permit required C^^s - (gxi gQ^c^^v^*^ ^g^U -^tol*^ 

Building inspection \^u:>r\ f^lcc^wvyoHV" 

Contact Person ^W^^^^ t^^rZi^^JJ^ Phone ^nber ^54- ^ S t<S ^ 

Codes having jurisdiction (list) K C- Kes. <=o c^g. 



ebiCD***^ , etcetnfcic^c, -pcoi^iMrt^^ in^uM^-noH 
Inspections and permits required 

Deed Restrictions 

List restricvlons (minimum square footage, appearance committee (local, city 
or subdivision), materials, setbacks, easements, right of ways. 

3n€,i^Vfe»or^ /WU^T <:ifapl^iaG phcU«vi. ^i^eai^JvN 
Road Access 

If road is in private ownership. List provisions of maintenance agreement. 
pKua.W g«^nervsULp p<i>r <^<»e,c^ <:o o caa <aws:4 g 
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Utilities 

Water Sewer: >«p+ i-'o -Ki^cuU- 
Utillty Owne.-ship 



Contact Person Phone Number 

Location of water and sewer 



Estimated cost of tap-on 

Extension of line 

Service rates 



Electricity 

Utility ownership Ttgm\-\-»-^ fi^uJer" 

Contact person Tko Phone Number 6ftZ.- l"S€»S 
Location of nearest service ^Wi-Ul foio«j L<XAf^ 



Bar.ic fee -\r "Z^pcir -feo'V "fur" o/\dMrgppo>^c^ 

Fee for underground 

Right of way agreements coclj io^ ^rrvtsV^gc^ Ip^^ T^^lvn'^ Pova/e/r' 
Requirements for terpora ry service 11 



Rates ^.^^ ^</r U^tl ow^.'H ko>JV c^^o^-gQ 

Natural Gas 

Utility name fJ. A 



Contact person Phone Number 

Location of nearest service 

Tap-on fee 

Per foot price for pipe : 

Right of way agreements 

Rates 
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Garbage and Trash Pickup ^ 

(Requirements for containers) l^A^^jCY "-^^il "t© L^^rxM 

On-site Analysis : 

On a sketch of the site (surveyors plot preferable) note the following: 

1. Slope (direction and amount of slope) 

2. Compass orientation 
3- Vegetation type 

a. Deciduous trees 

b. Conifers 

c. Shrubs, etc. 

4. Views 

a. Good (use arrows) 

b. Bad 

c. Short distance views 

d. Long distance views 

5- Locate site utilities (with alternatives) 

a. Water (well ) 

b. Sewer (septic tank and leaching field) 

c. Telephone 

d. Driveway 

6. Subsurface and drainage conditions 

a. Boggy soil 

b. Flood plain 

c. Drainage ways, etc- 

7. Location of or di recti or, to road 

8. Garden sits and provision for animals 



HANDOUT #n 




HANDOUT #9 



Siymll f=^n<i U'Sinc- 



Bui If^'nisl 



kill Ofa^^^^l *r\o ophA«uir»clc I 
no it^ni-fica^ drainage p'*,^ 

OliTcecri lUiV-h pines I 






Cor<rk9r TO 





N<=r/-k 

t 



HANDOUT #10 Case Hoosc 

S»rrci\l pood Uro/AC, 



13S 



bed 



I 



p>rVwovi oV 
as cooc»<^ l< 

1. 



I 



cu^ to don-*Vp\ vjiawJ /rv** 



^ 



Of 6m ^IxHtv^ h4.Bc3roo*i^ 



Site ip narrow ^iir^cVnon 



rworr n»i^ o^wci &-r. 



serf 



1} 




.^^p^ >«pKc iM^i^r 



I ^1 / Kola t) a4*+ fiwic <?>T^, , 
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Curriculum; owner-builders ^ S^b^^ct ^rea: site 

Task; (No. 9 ) map topography of site, understand soils 

(use handout ^5 for site amis) 

Competency: understand the lay of the LANO-TOPOGRAPhy of site-type of soils 



Criterion maps shape of lot 
Measure; draws topography of site 



KNOWS NECESSITY OF SOIL IfiFORMATION (PERCOLATION 'EST3 FOR SEPTIC AfJD GARDEfJING) 
TOS ORIENTATION OF S^TE (.VS-l-W) 

Outline qf Instructiqml Content. ^ 



Skill/Process 


• ywLEDGE/lHEOPy 


Value/Attitude Concepts 


I. Happint] lot (ol paper) 

SI 


I. Map basi'" characteristics 

A. Shape of lot 

B. Note aoprox. size 


I. Ability to understand and 
use the grade on the s\e 
to the best advantage 


II. Do a soil test 


IL. Know the soil 

A. Do a percolation test (for 
septic tank) 

B. Have samples of soil analyzed 

1. Local county agriculture 
exiension service 

2. Near-by university 


II. Become familiar with the 
type of soil on lot and its 
characteristics 


III. Oetemne the topography of the 
land 
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Curriculum: owner-builders 
Task: (No, io ) map influencing site characteristics 

COMPETENCy; UNDERSTANDING SITE CHARACTERISTICS IN ORDER TO FIND BEST LOCATION FOR DWELLING 



Subject Area: site 



Criterion notes direction of prevailing winds 
Beasure: notes direction of sun (south) 

ISps oS!!g Ksff' ™' '''''' ™^ ''""'''''^ '''' 

■NT 




Skill/Process 

^ 

I. Draw a map on 8-1/2 x 11" paper 



0) 
00 
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Knowledge/Theory 



II. 



Understand climate characteristics 

A, Locate direction of prevail 
ing winds 

1. Sunwer winds 

2. Winter winds 

B. Note direction of south 

Understand physical resources 

A. Outstanding vegetation 

1 . Large trees 

2. Ferns 

3. Wildf lowers 

4. Clearings 

5. Pine stands 

6. Other 

B. Location of water on site 

1. Creeks or streams 

2. Ponds or lakes 

3. Sprirgs 

4. Marshes or boos 



f 



Value/Attitude Concepts 

I. Deal with site character- 
istics that cannot be 
changed 



II. Use natural characteristics 
to their best advantages 



CuRRICULUH: owe-BUILDERS SUBJECT ArEA: SITE 

Task: (No. h ) list zoning regliations which affect house comction 
Competency: determine the effect of building codes and zoning regulations on house design 



Criterion uses requirements for sanitation by health dept. (water, waste disposal) 
Heasure: lists lot restrictions (dwelling size, setback from road and other houses, limit 

to NUMBER of DWELLINGS) 
OUTLlNg QF iNSTROCTinNAI r.nNTFNT 



Skill/Process 



I. Requirements for sanitation 



CO 
«0 



II. Zoning restrictions 
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Knowledge/Theory 



I. Regulations for health dept. 
A. Inspections 

1. Well 

2. Septic tank and drain 
field 

3. Others 

P Limitations- 

1. Distance of septic tank 
and drain field from 
house (or distance and 
depth of outhouse) 

2. Depth of well-quality 
of water 

II. Zoning affecting dwelling 
A. Type of dwelling 

1. Size 

2. Setback from road or 
other homes 

3. No. of family units/acre 



Value/Attitude Concepts 



I. Understand how regulations 
will affect where house is 
put on lot and health regu- 
lations which affect build- 
' ing costs and procedures 



bo 



REFERENCES (see Bibliography for complete information) 



Major Texts : 

Other Homes and Garbage is a general reference for energy efficient building. 
It is included here as a major reference for its section on site 
planning. 

Low Cost Energy Eff^cn,^nt Shelter 
See previous description. 

Your Engineered House is a design-build book with valuable information. 

Students should be advised to be wary of some suggestions about con- 
struction methods which may be overly labor intensive and nonproductive. 

The Owner-Built Home 

See previous description. 
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AUTHORITIES/BUBBLE DIAGRAMING 
(SITE RELATIOMSHIPS) 



AUTHORITIES/BUBBLE DIAGRAMING (Site Relationships) 



The intent of this segment is to familiarize students with the authori- 
ties who have legal control over their project, those who have subtle control 
and those who may be helpful in the process of bvnlding. 



Authorities with legal jurisdiction over studejits' building projects 
include local and state building codes, national electric codes and county 
health requirements. Local planning and zoning requirements may influence 
types and sizes of homes built in a certain area. Encourage students to 
become aware of other applicable codes for their region (such as flood plan, 
erosion control). 

Electrical, plumbing and health codes are set up to insure the safety 
and health of the present and potential future residents of a house. If this 
type of work is done by subcontractors, students should know the local codes 
because they should have the work inspected prior to final payment for the 
job. 

Some of the available literature concentrates on ways to avoid or fool 
the building inspector. He/She should be considered a resource rather than a 
problem until proven otherwise. Inspectors are trioct often people with con- 
siderable building experience and can often be enlisted to help work out 
problems rather than cause them. In the case of structural problems, finding 
an architect and/or engineer to approve a new idea will often relieve the 
inspector of his/her responsibility. 

Bankers have the subtle control over th'e design of a house, and students 
should be aware of this. It is advisable to poll local loan offices for 
their prejudices and requirements. If students are dependent upon a bank for 
money, it will probably affect the type of houses they can build and the 
systems that go in the house. 

Other authorities who may have control in your area include appearance 
connittees, zoning boards and other land owners. 

Authorities who may be helpful are architects, engineers, subcontractors 
and materials dealers. They are helpful resources when students encounter 
problems with structures, systems, and materials. 

Bubble Diagraming 

The student, having completed a program of spaces, site analysis and 
introductory course work, is ready to begin design. Bubble diagraming is a 
design technique which will allow quick examination of many ideas and solu- 
tions to the multitude of problems which cij-t be consid^ed in a house design. 
Note that part of the importance of the bjbtles is that they are not rooms 
but symbols' of rooms and less subject to preconceptions. The goal is to 
forestall, as long as possible, making the bubbles into a plan and losing 
flexibility to try new ideas. 

Bubble diagraming exercises are broken into two areas of emphasis. In 
practice it is difficult to separate them, but the first week's emphasis is 
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on site relationships. The second 1s on room relationships. Many things have 
to be considered at once. Begin with site relationship questions. 



1. Which rooms relate to which views? 

2. Which rooms relate to which sun orientation? 

3. Which rooms relate to which driveway access? 

4. Which rooms relate to which sits noise? 

5. Which rooms relate to which breeze? 

6. Which rooms relate to which slope? 

Emphasize Importance of not getting into actual design solutions. These 
relationships are probably best studied working with or directly over the 
site analysis study previously completed. Tracing paper is the best medium 
for drawing. Drawing supply stores (ones that cater to architects and engi- 
neers) have Inexpensive tracing paper called "trash." 
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PAGtS "OFFER TO PURCHASE AND CONTRACT" REHOVED 

DUE TO COPYRIGHT RESTRICTIONS. 
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FLOOD HANARO 




ARIA 


DATE 




NO 



BOARD Of AOJUSTMtNT 



0««wr»t Confractor 



PK i mtxr^ Contra tor 



SAMPLf 

COUNTY OF 
INSPtiCTION DEPARTMENT 
At>i^iH:4ition for B4iadms P«fm«c 



Handout #13 



ZONING 



' TOWNSHIP 



«OAD 



NO 



DATt 



ADDRESS 



TAX MAP NO 



CAsr NO 



SUBIDIVIS^ON 



L«vnw N«. 
' tit »n»« "N<j 



LOT NO 



Frionr No 



Bi oc:k sf TnoN 



HMimg-Atf Condi*nr«ng 



i-K^pMT No 



Co*''>f^ Lo' 



NC i 



Ci«ct<'tcAi Contrtiftor 



I LicvnM No 



Mo* omj>i«*tion 



L<rfiM No 

f*N>r>« No 



LDC«t<in c>l Co 



Pow*r T»c»«rt • 



M,OT PLAN: Draw KCMraltflv. fcf ■m» v v M paiai fc ia SKow Awr w wa w of lo4 



-H-H 



i 



rtrrr- 



Pr 



5 



-Hi 



DIMENSK5NS 



Total floor •ra*. sq h. 
ToXAi 'and ar«A, K) tf. 

Front y«rd depth; 

Srtf* yard dapcK 

Total, both tid» ywtfe: 
Back ywtl d«pck 



PRINCIPAL TYPE OF 

frame: 

) Ma»or>ry 

} U/ood 

) Structural Sl«^i 

) R«>niorced CofKr»t# 

) OtNrr 



TYPE OF WORK 
} N««H Con»trvic*on 
) Addit«r« 
] Ahrraions 
) Rrp««r^ ^ 
) Dcmotitiofi 
) Retocation 

» Other 



RESIDENTIAL 
) Smgk Famdy 
) Multt Family 

) Number \Jrtn% 

) Comm Rc«i6miiaJ 
) C«ya9* or Carport 
) Accets^ory 6otldi«>9 
> Utiitly BotkStTkg 
) Fw* 

) Other {spectly) 



OFF STREET PARHTNG 



VES 



NO 



UTTLmtS 
( ) MurticipAl waier 
( \ MuniCipa* 
( ) P* .-^ wattrr 
I I wale *<wer 



ME CHm: VJCAL 
( ) Type heat 



( 1 Fuel 

t ) Cencra) A C 



( ) Healed floor area 

M) ft 



< ) Unheal «rd Hoor 



{ ) Eievarors' 



EXISTING USE 



Oihcr 



1. G«rwr^ conarruction 

Z E)«ctncal 

X Plumbmg 

C Haahnfi/a* cond 

S. Other 



COST OF IMPROVEMENT 

% 

$ 

% 

$ 

$ 



Rec. « 
Rec • . 
Rec. • , 
Rec • 
Rec. « . 



IMPROVEMENT PEAMlT NO 
ISSUING OFFICER: 



DATE 



CER7TF1CATX?N OF C0MI>LET10n NO: 
APPROVING OFFICER ^ 



DATE: 



NONRESIDENTIAL 

\ ) Mercantile 

< ) Otfic • 

i ) ln«iituTK>naJ 

< ) Serv<» Hep*.r 
( ) Irtdu'trnaJ 

< ) Siora9c 

{ ) Auembiv 

X ) Church 

< > 5.9" 

( ) Other 



MOBILE HOME INFORMATION 



MAKE: 

SERIAL Na - 
UL/HUD NO 

YEAR: 

MODEL; 



CERnnCATE OF OCCUPANCY 



NUMBER 
DATE; _ 



APPROVED BY: 



Appicanc undiemenda thar th« appfccaiion be cw i a* a 
«ach j« buideii iibU mwh w ' and other lawa a p plicabte 



permtf when ftrte mnd foofe^g mspact^n* ar» 
to the use of the structure and iacAotn n 



fTtade an aocfoved The appiicani a^reei lo comply 
■eferred to Ser«*rv 



DtRECnOMS: 



COMMENTS- 




Tptcatwn <pproiii»d' by — 


Perrne^Mumber 


'20001 


Date permtf aaued 









WhHe: FILE COPY YcBomt APPLICANT COPY PWu HELD COPY 



llNSPkCr;ON CHECK Lib I 



BLD GROUND WORK 
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ROUCH JN INSPECTION 



2 



Inspector 





• 


r 















PERIOD INSPECnC^ 



Inspector 



Dm 



Inspector 



CONDITIONAL SERVICE 



Inspector 



FINAL INSPECTION 



Date 



Inspector 



I certify that all inspections listed abowc has/e been made and approved: 
Date ! Impector 



Approval subject to th« foflouong conditions: 





awsPCcnxNTs 

APmOVAL 


DATE 


( COMMENTS: 


srre wsptcnow zofwc 








eXC^AMTION^ FOOTING 








FOUNDATION WALLS 








SLAB 






1 - 


FLOOIt FItAMViG 








PtUMBMG GMOUNa WORK 








PLUHax; MOUGH ff«t 








HEATINC * AM CONOmOMNC ROUGmN 








ELECnOCAL ROUOI-IN 








coptfLcnoN OF ss^nc tank system 








F1KAM»IC 








FIRE PROOFINC 






i 


wo/i mnto F9«AL 








HEATING A AJR COf«lOnX)NINC FINAL 








ELfCnOCAL FMAL 








R 1 MSULATKX 




1 




FMAL MSLILATION 








o^ smecr FARMNc 






DRIVCWAY CKTRANCE ' 








KJUWG riHAL 








r>" ■■mWWI-, WATER SCRVKX 
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Curriculum: owe-eyiLDERS 

Im (No. 12 ) OSE A BUBBLE DIAGRAM TO DEVELOP WORKING HOME SYSTEM 



cohpftency: develop a rough house .plan that deals with location and size of rooms 
development op traffic flow and orientation of house on site 

Criterion develops a drawn pattern for rooms-types of rooms, their relative importance 
Measure: and orientation to each other 

develops rough sketches of whole house plan (using bubbles) 
, orients house plans over site map 
Outline qf Instructiqni^l Lmim 



Subject Srea: authorities/ 
bubble diagram 



Skill/Process 



Knowledge/Theory 



Value/Httitude Concepts 



I. Sketch layout of rooms 



II. Organize house plan in relation^ 
to site 



I. Organize spaces 

A. Location of spaces relative 
to others 

B. ' Spaces of primary importance 

C. Link between rooms (traffic 
flow) 

' D. Develop basic layout for 
house 

II. Layout house on site 

. ^ A. Use tracing paper to overlay 
■ , house plan on site 

B. Understand areas that may 
need grading for house 

C. /Rewgnize vegetation which 

may affect location of house 

D. Locate any paths for vehicles 



I. 'Jse bubble diagrams to 
organize train of thought 



II. Understand how sitewil 
influence house plans 
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REFERENCES Csee bibliography for complete infomation) 

Low Cost Energy Efficient Shelter 

Your Energy Efficient House 

Your Engineered House 

From the Ground Up 

T?ie' Owner Built Home 

See previous descripttph. 

North Carolina Uniform Residential Code is the basic state building code for 
residential projects. It is a valuable guide as to what is allowed 
and contains many structural tables. 
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STRUCTURAL SYSTEMS/BUBBLE DIAGRAMING 

(ROOM RELATIONSHIPS) 



STRUCTURAL SYSTEMS/BUBBLE DIAGRAMING (Room Relationships) 



The purpose of this section is to expose the student to basic structural 
systens and materials, to enable them to reasonably select an approach to the 
structure of their house based on their skills, interests, design ideas and 
site conditions. 



B&s^c Structural Design 

Though there are many structural systems which are appropriate to resi- 
dential building and, based on class interests, should be discussed, the 
majority of homes, including owner built ones, use basic wood framing systems. 

Floor Systems 

In addition to the economy of construction of slab or grade floors, the 
additional thermal mass provided by this approach should be seriously con- 
sidered for relatively flat sites. Care should be taken to insulate under 
and on the ends of the slab so that stored BTUs do not escape. 

Wood framed floor systems normally employ wood joists 16" or 24" on 
center- Though 2 x TO are traditionally used, careful analysis of lumber 
costs and span tables may indicate using joists as smaU as 2 x 6. Built-up 
wood trusses are also made for houses. The^ have the ability to extend the 
span poss.ible and have provision for ducts ano wiring to run within them. 

Wal 1 Systems 

1 . Post and Beam 

This system is made up £f standard frames, columns (posts) and beams 
forming a grid work which tp<i'n5fers loads to the ground without relying on 
wall construction for suR^rt. 

It may be used to minimize the effect of foun<^tion .work on the site 
or to make usable s site whfch is otherwise difficult (i.e., steep slope or 
natural features which cennct or should not be altered). 

Post and beam construction gives absolute freedom in locating walls as 
they are not required fcr structural support. 

It is possible to erect the frame and builxi a^-oof before filling in 
walls or floors which may be an advantage in wet or hot weather. 

Foundation work probably will be less expensive in post and l-eam con- 
struction. . - , - 

• • . 

Good quality structural materials for columns and beams are difficult 
to obtain in most areas. 

Insulation requirements may result in duplication of structural systems 
(i.e., structural frame plus 2 x 6 walls) or outside walls. 
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This type of construction is considered more difficult to build, par- 
ticularly for an unexperienced builder. 



2. Bearing Wall Construction 

Bearing wall construction is the industry's standard approach to build- 
ing houses. The system is put together with structural pieces (trusses, 
rafters, joists, studs, etc.) on 16" or 24" centers or continuous foundation 
walls. 

The foundation for a bearing wall system is more expensive and more 
destructive of site environment than the post and beam system. (Note: Trees 
are often lost not only to root cutting loss but to change in pH of the soil 
by concrete place^nent.) 

The bearing wall system lacks the structural "clarity" of the post and 
beam system. 

Roof Systems 

Residential roof construction is generally accomplished with wood 
rafters or gang nail manufactured trusses. Contractors generally consider 
trusses less expensive to use. Rafters offer the advantage of more open attic 
space in conventional construction. 

Ifomes 



Geodesic domes theoretically represent an ideal system for the owner- 
builder as the system minimizes materials (sphere maximizes interior volume 
for exterior perimeter, heat loss, etc., and according to some texts requires 
less time to erect. The space available cannot necessarily be used effi- 
ciently, and the rising heat requires special attention to be recirculated 
to the "people areas" of the dome: This information should be tempered with 
the apparent fact that domes, at least on the residential scale, are virtu- 
ally impossible to seal against water penetration (see "Smart but Not Wise 
in Shelter) . 

Basic Structural Materials 

This section includes discussion of characteristics of basic house build 
ing structural materials. For sizing, structural members charts in the- 
N.C. Code , Simplified Engineering for .Architects and Engineers , and from The 
- 6round Up , and other sources are usually adequate. Any table should be 
checked to make certain the actual dimensions for which the table is calcu- 
lated are the same size -that is available rjow, as structural lumber sizes 
have been shrinking. Both From the Ground Up and Si mpl i f i ed Engi neen ng for 
Architects and Builders offer basic structural theory for the student who • 
wishes to go beyond the systems which are available through the tables. 
( No ce : Floor ioists spans^-in- 4i^>-Code- ^bles areJ^eni ent_and__wiJLl__p_robably__ 
result in bouncy floors near the upper limit. ) 

It is important to consider the characteristics' of materials and how 
these affect their uses. 

c 
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Concrete 



Concrete has excellent compressive strength which makes it most useful 
for footings and foundation walls. Its lack of tensile strength can be made 
up for by reinforcing it with steel. Concrete has excellent thermal mass 
characteristics if used inside insulation but must be properly used to be 
effective. Concrete is generally bought by the cubic yard- 
Wood 

Structural wood is generally used for framing and occasionally (when 
pressure treated) for foundations. It is important to rely on stress tables 
to insure proper structural characteristics according to the type and struc- 
tural use of the wood available in the area the builder lives. 

Masonry 

Masonry has good thermal mass potential if used inside insulation- It 
requires little maintenance and is similar to concrete except that it has 
little compressive strength. Masonry is used for foundation and house walls, 
floors and retaining walls. 

Plywood 

Plywood is generally used for sheathing and bracing. There are varie- 
ties of plywood according to use. Students should be partiolarly careful 
to buy specific exterior grade where plywood will be subject to water. 

Steel 

Steel structural -materials are generally limited to flitch plates, . 
colunms and beams unless the student is involved with industrial building 
structures . 

Fasteners 

Fastening materials include nails, screws, bolt^ and glue (including 
mortar). Types and coatings vary according to the materials to be fastened. 



Bubble Diagraming 

The bubble diagraming effort in the last section concentrated on site 
relationships. This section will look into room relationships. Consider 
these kinds of questions. 

1. How do rooms relate to front entry? 

2. How do rooms relate to rear entry? 

y^~^What~Tre~the TeTatio^^ areas" and "private areas"? 

4: How do Various spaces (i.e., kitchen and dining room, dining room 
and living room) connect to each other (i.e., same room, connected 
by a door, down the hall, same room-different floo' , or ceiling, 
or wall material )? 
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5. Where does the family eat its meals? 

6. Where do the kids play during the day? 

7- Where do the teenagers entertain their friends? 

8. How do the groceries get into the house? 

9. What do guests see when they enter? 

10. How will quiet areas be separated from noisy ones? 

Questions, problems and ideas generated by this discussion and the 
previous week's site relationships study should begin to direct the student 
towards an actual design solution for his/her house. 

From these ideas the student can proceed to develop formal plans and 
elevation views for the house. All emphasis to this point has been on plan 
studies and elevation studies. What the house looks like should be studied, 
probably overlaying actual scale drawings. 



2 



^12 



ERIC 



108 



HANDOUT #14 



SPATIAL- ReLATlOKJSHlPS 



5rrtfill f5Do<i Lcirve. 
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HANDOUT #15 



Case HouSB 
5rrtfi|i fbrv^ Lcirve 
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HANDOUT #16 




t 



Mail ^ 



OtUo^ -(^ con CA-«--t« slab 



ConCY«-^ alamort mrCK<le^ f'^k 

Jac-Hon ^ua»^ i--|2y P-e. 1^<15 ha^Vi 
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Curriculum: owner-builders 

Task: (No. 13 ) draw formal hoose plans scale 

Competency: define dimensions of house and the rooms within 



Subject Area: structure/ 

BUBBLE DIAGRAMIf 



Criterion defines layout of rooms 
Measure: defines size of rooms 

defines exterior limits of home 

Outline qp iNSTRiirTi oNAL Content 



USES BASIC LAYOUT TOOLS AND MEASURES TO SCALE 
DETERMINES ORIENTATION OF LOT Of^ SITE • . 



Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



I. Draw formal plans to scale 



H 
M 

U1 



II. Formulate the house plan with 
reference to site plan 
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I. Layout house on graph paper 

A. Determine scale (usually 
1/4"=1') 

B. Layout house plans on paper 

1. Mark dimensions on paper 

2. Leave space for walls 

3. Note exterior dimensions 
for house 

4. Use bubble diagrams to 
assist in layout 

II. Overlay graph paper for house 
plan fln site plan 

A. Mark north arrow on house 
plans 

Bv iiote any outstanding site 
characteristics 

C. , Dimension house and mark 

interior spaces 

D. Draw second floor (if any) 
on separate sheet 

1. Overlay sheet for second 
floor on first 
^ 2. Dimension second floor 



I. To define exact dimensions 
of house to use as working 
drawings 



ANALYSIS 



Task; (No. 14 ) list basic structural materials and their relative ^^^^^^ mmm 

ECONOHIC priorities 

Competency: determine the types of materials house will ee made of 



Criterion 
Neasurei 



determines basic materials to be used 

understands economics of materials (cost, availability, durability, aesthetics) 
personal ability to handle materials 



Outline qp lN<;TPiirTinNAi ^mim 



Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



I. Understand basic npten'als 



H 
H 



II. Economics 



at 



Hi 



I. List materials 

A. , Footings and foundations 

B. Floors 

C. k'alls 

D. Roof 
E. 
F. 
G. 
H. 



Roofing materials 
Insulation 
Windows and door^ 



II. List for each material: 

A. Cost 

1. Initial cost 
a) Material 
bj Insulation 

2, Life cycle costs 

B. Availability 

1. Local availability 

2. Special order 

3. Recycling 

C. Durability 

1. Appropriate for climate 

2. Need for long-range 
maintenance , 

D. Aestfietics-Is it personally 
pleasing to you? 



I. To gain a better understand- 
ing of the types and cost 
of materials needed 



II. To compare economic and other 
factors in material selection 
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Outline of Instructional Content (Continued) 



Skill/Process 


MNUnLtUbt/ IntUKT 


t 

VaI IIP/AtTITIITIP fflNrFPT^ 

iMLUl/ n 1 1 1 i UUC IrUliUCrig 


III. Personal capabilities 
• 


III. Ability to handle materials 


111. Recognizing the need tor 


It /*J_ aL/a LJI 

A. Strength (Can you handle 


help of some sort (there 




those materials by your- 


are times you will need 




self?) 


help) 




B. Friends 






C. Local labor-high school or 




t ■ 

If 

IT 

* 


college summer workers 

' y , 

* * 

'. ( 

f 






* 

t 
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Curriculum: owner-builders 

Task: (No, 15 ) ditermine need for foundations, footings, and piers 



Subject Area: structure/ 

bubble diagraming 



Competency: ability to recol,iize various types of footings, foundation walls and piers 

AND TO DETERNINE THE AMOUNT OF MATERIALS NECESSARY FOR CONSTRUCTION OF SUCH 

' Criterion determines the type of footings, foundations and piers (or columns) that are 
Weasure: host appropriate for house 

calculates amount of materials necessary to construct footings, foundation and piers 

Outline qf iM.gTRucTinNAL fnNTFNT 



Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



0» 



I. ' Determine type of footings and 
foundation house will have 



II. Identify methods of calculating 
required footings and 
foundations 
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I. Types of footings and foundations 

A. Footings 

1. Continuous footings 

2. Spot footings (for piers 
or posts) 

3. Neat beam trench excava- 
tion (slab on grade with 
stiffener beams) 

B. Foundations 

1. Walls 

2. Misc. stair, step and 
stoop 

II. Materials 

A. Concrete (calculated by the 
cubic yard if poured) 

1. Structural concrete 
(footings and founda- 
tions) 

2. Lightweight concrete 
islabs and beams) 

3. Precast 

a) Blocks (various sizes] 

b) Benches 

c) Steps 

d) Prestressed 



I. Understand what sort of 
footings/foundation is most 
appropriate for individual 
house design and site 



ERIC 



II. Recognize structural lim- 
itations of footings and 
foundation materials 



12. 



Outline of Instructional Content (Continued) 



Skill/Process 



Kncwledge/Theory . . 



Value/Attitude Concepts 



III. De^emine amount of materials 
needed 
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II. (Continued) 

B. Wood posts-for post and 
beam construction 

III. Total amount . 

A. Concrete 

1. Cubic yard (see handout) 

2. Block and mortar (see 
handout) 

3. No. of steps 

4. No. of prestressed beams 

B. Wood 

1. Size of posts 

2. No. of posts 

IV. Grading for site 

V. Also make considerations for 
ventilation if a crawl space is 
under the house. 



III. Understand amount and 
types of materials neces- 
sary for the footings/ 
foundation. 
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REFERENCES 



North Carolina Uniform Residential Code 

Your Energy Efficient House 

From the Ground Up 

"~ See previous description. 

Simplified Enginefering for Architects and Builders is a basic structural 

manual . It includes very readable sections on timber construction in 
addition to tables. 

Shelter includes an article by Lloyd Kahn entitled "Smart but Not Wise," 
^"which is valuable reading for students considering construction of a 
dome. 

Domebook 2 is the basic dome construction handbook. 
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FINISH MATERIALS 



FINISH MATERIALS 



The purpose of this class is to discuss and make the student aware of 
the options which are available to him/her in the choice of finish materials 
and what criteria are available for judging these choices. 

Finishing materials are important for several reasons. The type of 
finish materials the Individual chooses will affect the atmosphere, main- 
tenance, cost, thermal efficiency and the amount of infiltration of a 
house. Proper siding, roofing and flooring can add to the thermal mass o. a 
home. R-values of materials should be considered when buying finish 
materials* Econony is an important factor to consider also. Initial cost 
(materials and labor), maintenance costs, as well as durability of materials 
must be djscussed. The best materials for a certain job will not always be 
the least expensive, but the cost of a material may not always indicate that 
H is of the highest quality or that it is most appropriate for a particular 
situation. 

Exterior Materials 

Foundation walls must be strong and compatible with siding, roofing and 
environment. Materials for the foundation must also be allowed for on the 
foundation plans, as sizes of materials used will affect the size of 
footings. Discuss concrete block (plain and decorative), brick and stone 
and pressure treated wood. 

Siding represents the largest exterior surface of the building, so the 
type of material it is covered with will have a significant effect on the 
cost of mate.^ials and the heat losses of the house. Choices include brick, 
stone, wood (board and sheets), plywood and mason ite. 

The actual "R" va'iue of specific siding materials does vary but 
probably not significantly. A more important consideration is how to control 
infiltration of air and water with the entire wall construction system and 
the maintenance of the system once complete. 

Roofing materials to be discussed run in three categories: 1) shingles 
(asphalt and cedar, 2) roll roofing, and 3) sheet roofing (galvanized, 
aluminum, asphalt, and fiberglass). Each of these different materials is 
appropriate for certain types of roofs, depending on the climate, type of 
roof, slope of the roof, and the visual effect of the house. Discuss 
installation difficulties of roofing materials, their life cycle costs, as 
well as energy factors and the visual appeal. 

Interior Materials 

The type of material used for the floor directly affects the subfloor 
needed. Masonry floors are most effective on a masonry (cement) subfloor, 
particularly for bathrooms where the floor will come in contact with water. 
Masonry floors (ceramic tiU jrick, quarry tile) also add thermal mass to 
a home. Wood floors are traditional and relatively a good buy. Individuals 
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must consider tongue and groove pine floor which probably will cost less 
money. Resilient fToorIng in sheets and tiles should be considered, par- 
ticularly where there is potential for nwlsture. Costs range up to that of 
hardMOod floors. Carpeting Is another flooring option. Other than its 
obvious visual appeal. It has acoustical and, with urethane or rubber pad. 
perhaps a bit more Insulation value than other floor choices. Carpet life 
1$ significantly less than other types of flooring. 

Interior wa.ll finishes Include sheetrock, paneling, wood and masonry. 
Class discussion of these materials should Include thermal mass of materials, 
ease of Installation, cost and aesthetics. 

Ceiling materials such as celling tiles and sheetrock should be con- 
sidered as well as using the second story floor for a ceiling in houses 
where there are two floors. This can be done with beams and boards (tongue 
and groove). 



I2u 
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Curriculum: owner-builders 
Task: (No, 16 ) 
Competency: 



f 



f 



Subject Area: finish materials 



Criterion 
Measure: 



Outline op km\\c\ 



CHOOSE THE STYLE OF ROOF CONPATIBLE WITH HOUSE PLANS AND \ . 

DETERMINE AMOUNT OF VENTILATION NEEDED FOR CEILING AREA 
RECOGNIZE VARIOUS TYPES OF ROOFS, THE CONSTRUCTION TECHNIQUES AND HOW 
TO CALCULATE THE AMOUNT OF VENTILATION NEEDED FOR ROOF 

UNDERSTANDS DIFFERENT ROOF CONSTRUCTIONS 
KNOWS PROBLEMS AND ADVANTAGES OF EACH STYLE 
CHOOSES THE STYLE WHICH BEST FITS PARTICULAR PURPOSES, SITE AND CLIMATE 
RECOGNIZES BASIC FRAMING COMPONENTS INVOLVED IN CONSTRUCTING A ROOF 
"''''■'^SjrA|O^JKPr''OR VENTILATION AND DESCRIBES IriE VENTILATION TO BE USED IN THE ROOF STYLE CHOSEI 





Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



I. Recognize different types of 
roofs 



Nl 



II. Recognize ''arious framing tech- 
niques for roof 
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I. Styles of roofs 

A. Gable 

B. Flat 

C. Shed 

D. Hip 

E. A-Frame 

F. Gambrel 
6. Mansard 
H. Butterfly 

II. Framing members 

A. Trusses 

1. W-type truss 

2. King post truss 

3. Scissors truss 

4. Raised chord truss 

5. Saw toothed truss 

0. 1-i/2 story frame tr^ss 

7. Flat iruss 

8. Bowstring truss 

9. Utility truss 

B. Ridge bocrd 

C. Rafters 

D. Gable end studs 

E. Lookout 

F. Gussets 

1. Fake trusses more stable 

2. Positioned over joints 



I. Understanding the options 
to choose from when con- 
structing a roof 



II. Knowledge of how the roof 
is constructed 



OuuiNE OF Instructional Content (Continued)- 



Skill/Process 




Value/Attitude Concepts 



.•III. Dstermining ventilation needed 



to 

03 



III. Ventilation 

A. Reasons for vents 

1. To prevent moisture con- 
densation in attic - 

2. To keep insulation from 
becoming wet and inef- 
fective 

B. Amount of ventilation needed 

1. Area of ventilation 
opening needed is equal 
to l/300th of the total 
ceiling area 

2. Eave vents can help lower 
this figure 

C. Types of ventilators 
1. Gable vents 
2., Wind turbines 

3. Eave vents 



III. Understanding why attic 
ventilation is necessary 
and how it works 



Curriculum: owmiloers 

Task: (Nc, 17 ) list types of finish materials for house 

Competency: awareness of variety of finish materials for house, their cost, 
availability, and the qualities they impart 

Criter ION understands qualities of chosen materials 
Measure : understands costs 

knowledge and personal ability to install materials 

Outline of Instructional [qntfnt 



Subject Area: finish materials 



Skill/Process 



I. Select finish materials 



H 

(0 



II. List costs 



III. Personal ability to install 
materials 
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Knowledge/Iheory 



I. Materials for various areas 

A. Fixtures 

B. Floors 

C. Ceiling 

D. Walls 

1. Interior 

2. Exterior 

E. Counters and cabinets 

II. Costs of materials and equipment 

A. Initiai-recycling 

B. Maintenance 

III. Personal capabilities 

A. Knowledge of materials 

B. Time to install 



Value/Attitude Concepts 



I. Gain inability to work 
with finish materials to 
achieve the type of effect 
desired 
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ANALYSIS 

Curriculum; ohner-builders H c..n . . ^ 

^ > Subject Area: finish materials 

Task: (No. is ) make a list of floor coverings (and the costs involved) that 

. • HILL GO IH THE dwelling 

LOHPETENCY: AWARENESS OF DIFFERENT TYPES OF FLOOR COVERINGS AND THE TYPE THAT WILL 

BEST SUIT HOUSE 



Criterion 
Heasure: 



LISTS TYPES OF FLOOR COVERINGS NEEDED IN HOUSE 
CALCUUTES SQUARE FOOTAGE OF FLOOR AREA TO BE SURFACED 
CALCULATES COST OF MATERIALS INVOLVED 



OUTLINg QF InSTPII CTIQNAL CnNTPNT 



Skill/Process 



knowledge/Theory 



Value/Attitude Concepts 



o 



I. Determine type of floor cover to 
be used 



II. Find square footage of floor 
area to be covered 



III. Calculate cost of materials 
involved 



9 
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I. Considerations 

A. Wood 

1 . Tongue and groove board 

2. Finished hardwood 

B. Masonry 

1. Tile 

2. Brick 
• C. Linoleum 

1. Tile 

2. Sheet 

D. Carpeting 

E. Cement 

II. Calculate area (length x width). 
Include waste factors or roof 
widths in calculations. 

III. Cost 

A. Materials (usually by the 
square foot) 

B. Labor [installation and 
finishing) 

C. Maintenance 

D. Lifetime 

E. Weight (may determine size of 
floor joists) 



r. To become aware of various 
choices in floor coverings 



II. Determine most efficient use 
of floor covering for area 



III. Determine the cost of a 
durable floor 
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Outline of Instructional Content (Continued) 



SKILL/PROCbS: 



Knowled'5e/Theory 



Value/Attitude Concepts 



III. (Continued) 

F. Special preparation (some 
masonry floor coverings 
require special foundations) 

G. Aesthetic value 




miysis 

Curriculum: owner-builders 

Task: (No. 19 ) determine type and cost of exterior wall coverings 
Competency: become aware of choices in exterior wall coverings 



Subject Area: finish materials 



Criterion 
Neasure: 



knows options available 
determines area to be covered 
figures approximate cost 



Outline of iNSTPUfTioNAi (.wm 



H 

IS) 



Sk'll/Process 



I. Choose wall coverings 



II. Calculate area of wall 
covering required 

III. Figure cost of exterior wall 
covering 
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Knowledge/Iheory 



I. Options 

A. Wood products 

1. Particle board 

2. Hardboard 

3. Plywood 
'4. Lumber 

5. Shakes (cedar) 

B. Concrete 

1. Blocks 

2. Stucco 

C. Masonry 

1. Brick 

2. Stone 
0. Glass 

II. Length and width of all areas 
and waste factors to add 

III. Cost considerations 

A. Materials 

B. Labor 

C. Availability 

D. Aesthetic value 

E. Insulating qualities ' 

F. Maintenance 



Value/Attitude Concepts 



I. Become aware of types of 
choices for exterior 
finishes 



Curriculum: owner-builders c a 

Subject Area: finish materials 

Task: (No. 20) ceilings: determine amount of materials needed to cover ceiling 

Competency; become aware of ceiling covers and the choices and costs involved in covering ceiling . 



Criterion knows types of ceiling coverings 
Measure : callulates ceiling area to be covered 

DETEPillNES COSTS OF MATERIALS CHOSEN 

Outline of fp^jPNT 



Skill/Process 



I. Know c€iling coverings 



H 



^,11. Determine ceiling erea 



III. Figure cost of ceiling job 
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Knowledge/Theory 



I. Considerations 

A. Plasterboard (sheetrock) 
1> Hanging 
2 Finishing 

B. 

C. c 'loor-If you have two 

floors on your house consider 
using the second story (or 
loft) floor as the ceiling to- 
the first (using beams, and 
tongue and groove) 

D. Other 

II. Calculate length and width for 
all separate parts of the ceiling 
that need to be covered 

III. C3nsi derations 

A. Materials 

B. Labor 

C. Weight (load on ceiling 
joists) 

D. Special preparation (sky 
lights, ceiling lights, 
attic entrance) 



Value/Attitude Concepts 



I. Consider the qualities that 
ceiling will impart to the 
room 
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Outline of Instructional Content (Continued) 



Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



M 

Ci) 
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HI. (Continued) 

E. Height (ceiling heights are 
usually standard but varia- 
tions can impart certain 
qualities-and will affect 
cost) • 
V F. Aesthetic value 



Curriculum: owner-builders 



Subject Area; fini^;; hater 



Task: (No. 21 ) list types of trim needed around house, determining amount and cost 
Competency: awareness of ms needing finishing work 



Criterion 
Heasure: 



recognizes need for trim materials (AESTHETIC PURPOSES, SEALING HOUSE FROM ENVIRONMENT) 
ABLE TO HEASURE FOR TRIM 

ESTIMATES KINDS OF FINISHING MATERIALS AND THEIR COST 



QUTLINg QF iNSTRIirTinNAI TONTPNT 



Skill/Process 



Knowledge/Theory 



Value/Attitude Conceptj 



I. List areas needing finishing 



u 

01 



I. Areas under consideration 
A. Interior 
1. Doors 

a) Knobs 

b) Sills 

c) Cove 



II. List amount of iriaterials needed 
. for each item 

III. Get estimates for costs 
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2. 

a) Silh 

b) Cove molding 

3. Cabinet knobs or pulls 
B. Exterior 

1. Rakes 

2. Cornices 

3. Gutter 

II. Materials usually measured square 
feet or linear feet 

III. Cost considerations 

A. Materials 

B. Labor 

C. Finishing 

D. Skill involved . 
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I. Awareness of finish 
materials necessary and 
costs involved 



1 
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REFERENCES (see Bibliography for complete information) 



Other Huifies and Garbage 

See previous descri pti ons . 

From the Ground Up 

See previous descriptions. 

t 

So You Want to Build a House? 
See previous descriptions. 
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ENVIRONMENTAL CONTROL SYSTE.^IS 



1 fj^j 



ENVIRONMENTAL CONTROL SYSTEMS 



The section on planning included discussion of basic approaches to heat- 
ing. This class should focus on strengths and limitations of various systems 
and their adaptability to specific houses, Basic to any consideration of a 
heating source is a calculation of theoretical heat loss from the house. A 
form for this calculation is included. Heat loss calculations may be done 
on many levels of sophistication. The one included will be adequate for most 
owner/builder situations. With this information the student can verify the 
theoretical cost of heating his/her house. 

Checklist Review of Planning/Design of Basics for Heating System. 
Forced Air Systems 

1. Do not oversize furnace as it will cycle. When matching capacity 
of furnace to design load, selecting a slightly smaller capacity means 
furnace will run longer and more efficiently. 

2. For oil or bottled gas consider installing oversized tank to allow 
yearly fill in the summer when prices are low and supplies plentiful. 

3. Advise subcontractor designing system that djct work design should 
be done with a maximuir static pressure of 1/10" per 100 feet. This will 
control noise in system. 

4. Return air grille should be near ceiling to return risinp warm air 
back to the system. 

5. Duct work in uninsulated space should be insulated with minimum 2" 
fiberglass wrap. 

6. Vary clearance for duct work, particularly for vertical chases in 
two-story construction. 

7. Consider adding humidifier to system which will lower the house 
temperature required for comfort and apparently reduce the number of family 
colds through the winter. 

8. Verify location of filter. If furnace is in crawl space or attic 
consider using a filter grille inside the house at the return air grille. 

9. Verify size and weight of equipment to be used and check for clear- 
ances. 

10. Verify requirements of utility for location and requirements for 
access to equipment and requirements for flues. 

Radiant 

1. Verify that your equipment has individual thermostats if required. 
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2. Consider placement of baseboard units relative to furniture, drapes, 

etc. 

3. If you intend to use solar or woodfired boiler to assist in heating 
water for heat verify that sizing has taken into consideration lower tempera- 
ture supply (i.e., solar water at ±140^)* 



Wood Heat 

1. Size capacity of stove to match or exceed design loss of house. 

2. Calculate wood requirement for winter and provide space for wood 
storage outside and inside. 

3. Consider path from outside storage to stove for clearing, and 
walking with heavy load problem, 

4. Consider need for providing air circulation systems to move heat 
around the house* 

5. Conmitment to fill and clean stove regularly through winter. 



7. Back up system. ^ — ^ 

Theoretical calculations for wood stove output is available from Popular 
Science , February 1976, "Wood as Fuel." 

Passive Systems 

1. Proper orientation of glass and consideration of summer sun control 
by overhangs, awnings, deciduous tree cover, etc. 

'2. Maximization of thermal mass within volume of the house* 

3. Design of movable insulation (insulating shutters) to restrict heat 
flow out of south glass at night. 

4. Need for air circulation systems to spread heat from collectors 
through house. 

5. Commitment to operate manual controls which make the system work. 

6. Back up system. 

Calculating output for passive systems is extremely diffi :ult beyond 
the level of rule of thumb judgments. Guidelines for calculations are avail- 
able in The Solar Home Book . Check for availability of a new passive design 
manual being prepared by Los Alamos Scientific Laboratory, and Total 
Environmental Action, which should be available in the Spring of 1979. 
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Properly insvJated chimney, sized for the selected stove. 
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Natural Cooling 



Consider ways to lower interior temperatures by ventilation in the sum- 
mer without employing mechanical cooling • 

Shading 

Consider ways to site houses which provide tree cover, particularly on 
the south and west to minimize heat gain through glass and walls. Overhangs 
should be designed for the south side, which restrict most summer sun while 
admitting winter sun. 

Ventil ation (house) 

Consider ways for warm rising air to leave the house, admitting cooler 
air. High venting, opening windows, turbine ventilators, and *'attic" (house) 
ventilation fans are some methods. Students should be advised that house 
ventilation systems should have a capacity of ±1/2 to 1 air charge per 
minute (example: a 1200 square foot house with eight foot ceiling heights 
has 9600 cubic feet, a ventilation system should be capable of 4500 to 9600 
C.F.M. to be most effective). 

Ventilation (attic) 

Improperly vented attic/rnof spaces add heat to the house, reduce life 
expectancy for roofing materials, and can cause moisture problems within the 
space* Consider methods for venting. Soffit vents, ridge vents (far more 
effective than gable vents), gable vents, attic fans, turbine vents should 
be discussed. 

Plumbing System 

Building Your Own Home offers basic information in plumbing and wiring 
for the owner-builder. It is important to verify all designs for both plumb- 
ing and heating with code authorities before beginning. 

Electrical System 

The National Electrical Code sets minimum requirements for wiring. 
Among these are a requirement for one duplex every 12' of wall and one 
switched outlet or light fixture per room. In designing an electrical plan, 
placement of lights, switches and outlets should be governed by room use. 
It is wise to do furniture layouts to locate places outlets wtII be needed. 

Light fixtures come in two varieties: fluorescent and incandescent. 
Fluorescent lighting is about three times more efficient to use than 
incandescent and should be considered when it can be adapted to the design. 

Branch wire should be copper. Aluminum is allowed for Target circuits 
such as hot water heaters, electric ranges, and furnaces. However, copper 
is much safer and should always be used if it is available in the required 
wire size. 
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An electrical permit can be obtained by the owner-builder from the city 
or county planning department provided he/she demonstrates sufficient knowledge 
and/or experience in wiring to be expected to successfully complete the 
wiring to meet the National Electric Code and pass the required electrical 
Inspections. Obtaining an electrical permit may require a plan showing out- 
lets, lights and switches. 

Review Handout #19, which is an e'iectrical plan for the case house. 

Plumbing Design and Materials 

In designing ine plumbing system, care should be taken to concentrate 
plumbing in a central area if at all possible. The concept of backing up 
plumbing will indeed save money. Selection of fixtures can make quite a 
difference in cost. For example, the basic stainless steel kitchen sink, 
because of the tremendous manufacturing volume costs less than $20.00, the 
next larger size Costs over $75.00. tudents should be encouraged to dis- 
cu?c availability and cost of fixtures with a supplier. 

Water lines are generally of copper although some codes now allow 
plcstic. Sewer lines and vents can be either plastic, which is extremely 
easy to put together, or cast iron which is quieter but also more expensive 
and more difficult to install for the owner-builder. 

Another major choice in plumbing fixture selection is between cast iron 
tubs and fiberglass. Influencing factors include cost, size of tub or 
shower, ease of installation! safety, and overall quality. 

Production of domestic hot water is one of the major energy demands for 
the house. The student should consider several options for lowering the cost 
of domestic hot water. Solar hot water systems generally cost from $1000 
to $1500 (part of which is deductible on North Carolina tax returns) and 
can provide up to 100 percent of tne hot water needs for a family of our. 
-Payback period is generally set at ± eight years. Discussion of physical 
requirements of the system should include collector loca on, preheat tank 
location, type of freeze protector, and controls. Students should also be 
made aware, of the availability of "demand" hot water heaters. Powered by 
electricity or gas, these heaters come on only when the system requires hot 
water, eliminating the cost of keeping a stored volume of water up to 
domestic hot water temperature. The cost of these units is roughly equiva- 
lent to installation of a standard unit. Electric timers are also available 
which cut off water heating elements for certain periods of the day when hot 
water is not required. Emphasis should also be placed on controlling heat 
loss in this system. 

Renovation of Plumbing, Electrical and Mechanical Systems 

Existing plumbing systems have potential problems that may require 
replacing galvanized water piping, old valves or fixtures for which repair 
parts are no longer available. 

Older electrical systems can be of several varieties. Knob and tube 
wiring is the oldest type but generally is considered reliable by most 
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inspectors. New circuits should be added rather than adding on to old cir- 
cuits. Bx (shielded) cable is particularly difficult to work with in renova- 
tion and is considered dangerous because of problems with the metal shielding 
coming in contact with a live wire. The size of an older electrical service 
should be checked, as it will probably be too small for current electrical 
needs and enlarging the service can be a relatively e-<:>ensive project. 

Existing mechanical systems should be carefully inspected and, if pos- 
sible, discussed with a company that has maintained that system or one like 
it. Oil, gas and electric heat sources should be inspected and given a care- 
ful tune-up to improve efficiency- Ask around for a reputable company in 
your area. Insulating ducts and pipes can greatly improve the efficiency of 
a mechanical system. It is generally concluded that the payback period for 
retrofitting duct insulation is three years. If there is an existing forced 
air heating system, consider moving the return air duct up to the ceiling 
area. Also, consider adding a humidifier. Drum type is less maintenance 
prone, especially on well or spring water. 

In most all cases involving renovation work, it would be wise to contact 
the various inspectors before beginning. They will probably have ideas which 
may be helpful, and their interpretation of the codes can be valuable 
information. 
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HEAT LOSS CALCULATION FORMS A & B 



Form A is a fairly elaborate section-by-section analysis of construc- 
tion systems and losses in the house and is recommended for all but the 
simplest house and heating system. Form B is a very basic calculation 
form which can be successfully used for schematic design and simpler 
houses. 

The following glossary and table of R-values will prove helpful in 
making heat loss calculations. 



GLOSSARY 



Calculating Heat Loss and Solar Gain 

B/MJ. - British Thermal Unit. Quantity of heat required to increase the 
temperature of 1 lb. of water 1 degree F. 

Heat Loss - Amount aat that passes through the exposed surfaces of the 
house for avera:,! temperatures. 

Solar Gain - Heat gained from the sun. With the insulating glass the solar 
gam on a January day in the Raleigh-Durham-Chapel Hill area will be 
560 B,T,U,s per square foot. 

Inside Design Temperature - The desired room terfiperature level. This is 
usually 65^-70^. 

Outside Design Temperature - Outside Design Temperature is the average out- 
3obr temperature for the winter months. An average of the coldest 
temperatures for the months of October to March is used to determine 
Outside Design Temperature. You can find Outside Design Temperature 
for your area. 

Design Temperature Difference - Difference between IDT and ODT. 

Infiltration - Heat loss through spaces around sills, windows and doors. 
For calculating purposes it has been established that infiltration is 
equal to one a1r exchange per hour. This is equal to the volume of 
space in a house. 

R- Factor - Resistivity or the ability to resist transfer of heat or cold. 



HEAT LOSS RCRM/TABLE OF R-VALUES 
Table of R- Values for Conmon Materials 



"Concrete or Stone (4") 




.32 


Asphalt Shingles 




.16 


Concrete or Stone (6") 




.48 


Wood Shingles 




.86 


Concrete or Stone (8") 




.64 


Tile or Slate 




.08 


Concrete or Stone (12") 




.96 


Plywood (1/2") 




.65 


Concrete Block (4") 




.70 


Plywood (5/8") 




-80 


Concrete Block (8") 


1 


.10 


Plywood (3/4") 




.95 


Concrete Block (12") 


1 


.25 


Softwood Sid*tfg~(3/4") 




.85 


Brick (Comnon) 




.82 


Composition Floor' (3/4" 






Brick (Face) 




.45 


Covering) 




.08 


Clay Tile (Structural 4") 


1 


.10 


Single Thickness Glass 




.88 


Clay Tile (Structural 8") 


1 


.90 


Double Paned Insulating Glass 


1 


.88 


Clay Tile (Structural 12") 


3 


.00 


Single Glass w/Storm Window 


1 


.66 


Stucco (1") 




.20 


Metal Edge Insulating Glass 


1 


.85 


Building Paper (15 lb.) 




.06 


Glass Block (4") 


2 


."3 


Sheetrock (3/8") 




.33 


Wood Door (1-3/8") 


1 


.92 


Fiberboard Sheathing (1/2") 


1 


.45 


w/ Storm Door 


3 


.12 


Fiberboard celling Tile (1/2") 


1 


.20 


Wood Door (1-3/4") 


1 


.82 


Fiberboard Sheathing (3/4") 


2 


.18 


w/Storm Door 


2 


-94 


Roll Roofing 




.15 









More complete R-tables, degree day information , solar, insulation 
tables, etc. can be found in The Solar Home Book . 
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HANDOUT #20 



HEAT LOSS CALCULATION FORM A 



Conduction Heat Loss— Walls, Roof, Floor, Windows 

1. For each type of construction draw section of system and add "R" values 
for that system. 

2. Determine the number of square feet of each type of construction. 

3. Determine the design temperature diffr-ence by establishing minimum com- 
fort level inside house (±65^) and minimum expected outside tempera* • 'e 
{±50)- Subtract outside temperature from inside temperature to detet.-nine 
design temperature difference (±60<^). 

To determine the heat loss through a system multiply: 



Infiltration Heat Loss 

Generally, the infiltration into a house is considered to bf? 1/2 to 

1- 1/2 air charges per. hour for a well insulated, weather stripped house. 
The 1/2 air charge per hour rate would be achieved only with the best con- 
struction and with "air lock" entrances. 

1. Determine rule of thumb air charge rate. 

2- Multiply that number times the number of cubic feet in the house times 
.018, which is the specific heat of air, and by the temperature differ- 
ence between outside design ten^erature and inside design temperature. 
The sum of all BTU/hour loss figures equal the design loss of the 
house (room). This figure should be used to size solar gain and 
furnace requirements. 

Calculation of Seasonal Heating Cost 

Multiply degree days for local x 24 hours x design loss of house and 
divide by temperature difference used in calculations. The result will be 
the number of BTUs required for the heating season. 

The value of solar heating systems should be taken Into account here. 
Reference The Solar Home Book for methods of calculation. 



Area of system 
(sq. ft.) 



temp, difference ^ 
(in degrees) 



1 



"R" factor 



3iU/hour loss 
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HANDOUT #22 



HEAT LOSS CALCULATION FORM R 



JOB NAKE 



DATK: 



WINDOWS (Uce all window area) 



Heat Gain 



Factor 



BTU/hr 



Single pane glass 

ypuble r>ane or glass block 



1 'nr 



vki.'.Si A PARTmONsT Use net wall area; 
Nb Insolat ion 

1 - Inch insulation 4^ 



2 - inch insulation 



2X 



5 - inch insulation 



2X 



^ inch insulation 



IX 



inch insoilation 



Heat Lose 



Factor Area BTP/hr 
69X = 



36X 



18X 



15X 



ox. 



2.6X 



Partitions between conditioned and 
unconditioned spaces 
ROOTS/^ CEILINGS (Use ceiling ai-ea) 



Pitched 
Roof 



No insulation 



19X 



No insolation ^ attic fan 



12X 



2 inches insulation 
* inches insulation 



- inches insulation 



8 - inches insxtlation 



1.5X 



12X 



19X 



-2L 



1.6X 



Flat 
Roof 



No insulation 



1 - inch insulation 



50X 



1-^ - 2 inr^hes insulation 



1^ 



-2L 



5-4 inches insulation 



"ST 



6 *' inches insulation 



-2L 



30X 



iix 
■ST 



Ceilings under unconditioned spaces 



4X 



FLOORS 



Over unconditioned room 



Over open crawl space 



Over slab or closed^ space 



With ?" insulation 
With^" insulation" 



0 



One 



OiDTSIPE'"AIR (Use total floor area) 
A/C per hour 



2X 



12X 

18X 



6X. 

2.-6X 



PEOPLE LOAD (Use miniimm of 5 people} 
Use nuinber of people x 200 

WINDOW » SOLAR (Use greatest load only) 



200X 



Overhang 



0 


1' 


2\' 


3' 


4^ Factor 






?| 


55 


55 


55 NE 


X 




40 


5^ 


52 


28 


24 E 


X 




40 


30 


21 


11 


2 SE 


X 






22 


9 


0 


0 S 


X 




51 




27 


15 


3 SW 


X 




65 


58 


52 


. 45 


39 W 


X 




55 


55 


55 


55 


55 W 


X 





TOTAL SEKSrBTj; LOAD 



30% LATENT HEAT ALLOWAITCE 
GRAND TOTAL LOAD* 



♦BASED ON DESIGW TP OF 15° IN ST7MMER AND 60° IN WINTER 



I 

Airj:omfort, Inc- ^ 
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Us 




. <s>s 



oaciU OjTcct \Cp3Q> 
loss = [GSe>>: ^^^^'^ £^.n " 



r<ooF Ca^lc spa^e) 



doviV ooun-V poof= 




.|2. :3»c ins 30.00 



ISS>[ 




fci 5-Z © '2 
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HANDOUT #22, 

pLcoi^ AiseA C^VojllA Sfsace) 



TTrTTYTVr^ OAt^ Floss «• -^^^ 

skUctir -<i'^ 



ne^-V cpcux>l sp<i^ FLooe 

lois 14o <s.o=^ :^rs^^ 2.03 1 

PUoofz. /vf2.eA C^U/veT) 



toss SSox lo*'*^^-^- l-Zeo 
I. -54 

1-^4 

o nn<5o V ISv: 6»0*K .o\&- 9417 
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HANDOUT #22, p. 3 

-fciciors S4CO p^rce: Ccu-j c:ii\rY\c^e. 

^4^£>^"I STO/Uoor d-c^L^ i'^ss 

15. ^oS X -o4C local et«a£%T.c5l rtvtj = 
-Ho uji-i-k UJooci ^t-t 6oCporcor<i^ 

4 

4l,4€>9 r9 l<^ ^ ^ .44 corc^Y t'O = 
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HANDOUT #22, p. 4 

Role. cJ^ 

ii^pects I - 4 s-^oarc -fc«L.+ o-f- ^i=>or SfctCH^. 
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Curriculum: owNEyuiLDERs ^^^^^^j^^^^. 
Task: (No, 22 ) draw schematic for electrical s'/steh ^™ 

Competency: understand amounts of materials needed for electrical systeh, 

CONSIDERATIONS FOR LEGAl AND SAFETY RE(]UIF.EMENTS 

Criterion lists material: for electrical power-temporary and pe^hanent 
Neasure; draws schematic FOR electrical system in house 

knows basic requirements FOR temporary electrical power (TO BE 'JSEO DURING CONSTRUCTION) 
OoTLINE of iNSTRUrTinNAI r.nNTFNT 



Skill/Process 



Rnowledge/Iheory 



Value/Attitude Concept^ 



I. Basic requirements for electri- 
cal system 



\0 



II. Safety and legal requirements 



Ik 



I. Basic materials 

A. Service entrance (panel box) 

B. Convenience outlets 

C. Switches ■ 

D. Meter (unless you generate 
your own power) 

E. Lighting (built-in) 
1. Fluorescent 

■2. Incandescent 

F. Wiring-Conduit 

II. Safety and 'egal requirements 

A. Legal 

1. Service electrical power 
inspections 

2. Rough electrical inspec- 
tion 

3. Finished electrical 

B. Safety 

1. Ground for outlets 

2. Ground for service con- 
ductors 



I. Awareness of all the parts 
necessary to make the 
electrical system work 



II. Understanding of require- 
ments to insure the safety 
of the system 
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CURRICULUrl: OWNER-BOILDERS 

Task: (No, 23 ) draw plans for rough plumbing 



Subject Area: environmental 

SYSTEMS 



tompetency: knowledge of materials and skills needed to install a plumbing system 
(gehing hater to house and waste disposal system) 

Criterion recognizes components of plumbing system 

HeASURE: plans house for optimum efficiency of S^'IM 

knows regulations for installing a propl. plumbing system 
Outline of Instructional Cqntfnt 



Skill/Process. 



Knowledge/Theory 



ValueZ/Ittitude Concepts 



en 
o 



I, Parts needed for conventional 
system 



I. Components of system 

A. Pipe 

1. Galvanized steel 

2. Plastic 

3. Copper 

B. Building main 

C. Hot water heater 

1. Solar 

2. Gas 

3. Electric 

D. Fixtures 

1. Bathtub 

2. Sinks 

3. Toilet 

4. Other 

F. Sewage disposal 

1. Main stacks 

2. Secondary stacks 

3. Vent stacks 

4. House stacks 
• G. Sewage treatment 

1. Septic tank 

2. Disposal field 
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I. Understand reasons for all 
components of pluiiting 
system 



1! 



Outline of Instructional Content (Continued) 



Skill/Process 


KNOWLEDGE/lHEORy 


Value/Attitude Concepts 


II. Legal and safety requireinents 


II. Legal and safety considerations 


II. Know requi regents or 




A. Inspections 


restrictions on locations 




0* jcpti^' Lall^ one 






^1 U \ jpU jQ 1 1 IC i U J 1 




IIL Alternative sewage systems 


III. Alternative systems 


III. h aware of all possible 




A. Clivus multrum 


sewage disposal systems 




B. Outhouse 





\ 
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MLYSIS 

Curriculum:, owner-builders 

Task: (No. 24 ) figure heating requirements for dwelling 
Competency: to become familiar with calculations for home heating requirements 



Subject Area: environmental 
systems 



Criterion finds r-factor for all areas of house 
Measure ; finds winter design temperature of house 
determines btu loss/hr for house 
, determines size of heating or cooling system for dwelling 

OUTirNE OF iNSYRIirTfnN^I [pf^yp^j 



Skill/Process 



I. Calculate heat losses for winter 



!I. Calculate possible solar gain 
from southern orientation 



III. Consider solar house heating 
■'With backup 
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Knowledge/Theory 



II. 



Follow through calculations ^ 

A. Get outside design tempera- 
ture for location from local 
weather station 

B. Find R-values for all 
^ materials used 

C. Calculate BTU 's lost from 
dwelling 

Figure sola. 'gain 

A. Find window areas 

B. Determine total solar gain 



III. Alternate heat sources 

A. Passive solar construction 
1. Windows- 
?. Trombe wall 

3. Large thermal mass 

4. Attached greenhouse 

B. Active solar 

1. Water system 

2. Air system 

C. ' Bac!(-up systems 

1. Conventional-Gas, oil, 
electric ■ . " 

2. Alternative 
. A Wood 

W Wind 



Value/Attitude Concepts 



I. Selection of b^t, most 
effective, energy consen 
ing system for house 



1 ' 



REFEREI4CES {see Bibliography for complete information) 



The Solar Home Book 



The Wood Burners Encyclopedia 

The Homeowners Energy Guide is a discussion of basics of heat loss and gain 
and ways to deal with energy savings. 
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GEHING READY TO BUILD 
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GETTING Ri^^^Y TO BUILD 



/I dual getting ready to build will need access tc a number of 
sources . formation to develop actual costs for the house planned. 

Materials List 

Students should be encouraged to make a very thorough materials list 
to enable them to gather prices from materials suppliers. The instructor 
should help formulate these lists and review them for completeness. Students 
may be likely to underfigure or fo-rget waste, portions of board siding cov- 
ered in lapping, expendable indT:erials such as plastic for keeping materials 
dry, batter boards, etc. 

The enclosed materials list is used by Carolina Builders Corporation 
of Raleigh to develop job costs for the materials they supply for housing 
projects. It is not a complete list, as they do not carry all items required 
for construction of a house. It should serve as a useful guide for the 
students as to form and degree of detail their materials list should take. 
After completing the list several suppliers should be asked to bid on it. 
Materials prices are unstable and bids should be partially evaluated based 
on the supplier's commitment to hold prices. Sometimes it makes sense to 
get materials from different dealers. For example, a large lumber dealer 
may be retailing pressure treated lumber from a local plant where you can 
obtain cheaper prices. 

Financing 

Local banks should have already been contacted to determine their 
specific requirements for the financing application package. Generally they 
will require: 

• Floor plans, elevations, and wall section of your house 

• Copy of deed for land which w'n be the house site 
- Material specifications (sample enclosed) 

• Cost estimates 

• Credit information application (sample enclosed) 

Bank financing may be difficult for ^wner-builder. Time should 
be spent putting thi? infcnnation in a very orderly, neat, properly typed 
format- Provide a breakdown of costs and copies of suppliers and subcon- 
tractors contracts as documentation Every effort should made to prove 
to the banker (loan committee) that the project has been well considered 
and that every conceivable effort has been made to determine what is required 
to complete the house. The owner-builder may benefit from talking to 
numerous lending agencies and if necessary returning for clarification of 
requirements prior to a final application for a loan. 

Subcontractor Contracts 

Obtain contract prices for work that is to be subcontracted. If pos- 
sible, get at least three bids on subcontracted work before deciding who to 
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have do the job. There is always the option of negotiating price with one 
subcontractor (preferably whose work and reputation for fair pricing are 
known). The negotiation approach will require less documentation. 

In either case it should be emphasized that every attempt should be 
made to determine what exactly is a part of the contract and what is not. 
Specific areas which need to be considered include: 

• Who buys materials 

• Who c^e^r'S up 

• What is the procedure for chanqp 'orders 

• What will be the qualities of v^-ious materials 

• Who covers the cost of escalation of materials, should that occur 

• '■ lat will be the schedule for payment (which should leave the owner 

at all times with enough cash in the contract to complete the work 
should the subcontractor fail for any reason to complete the job) 

• What is the estimate or promise of a time schedule. 

Siting 

Generally siting choices should have already been made. However, at 
the point of beginning it is important to veri-^v that the house is on the 
site and within the setback lines. On small s. .es a surveyor should be 
employed for that purpose. Stake the corners and locate windows to check 
views. 

Insurance 

Prior to beginning construction or authorizing anyone to begin, the 
student should check with an insurance agent to secure necessary insurance 
to cover the liabilities incurred in the work. Normally "building risk" 
and "homeowners" policies will cover what is reeded. The lending agency 
will often have specific requirements. 

Motivation 

The process of construction can be a strain on all life systems. The 
individual should be encouraged to acknowledge this potential and as much as 
possible be prepared. The building process can be a rewarding one if the 
owner (builder) is -^-"epared to accept the fact that drawing the plan does 
not build a house, ''he construction process is full of changes, compro- 
mises, disappointments, setbacks and successes. All members of the family 
unit should be involved and committed to the building and decision-making 
process. A construction oroject of -nis size will take a minimum of several 
months and possibly stretch into several years. For individuals not accus- 
tomed or experienced in this type activity there is potential for physical 
(and mental) health problems Tf there are too many pe jonal or family 
demands that result from the project. It is helpful to have friends -who 
can, if nothing else, proviae encourar'-;ent along the way. There will be 
times that individuals will need remir.^ing to laugh at their mistakes. It 
is important that individual-: be oriented to taking care themselves first. 
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Tools 



For a discussion of the positive relationship that can develop between 
builder and well-made tools, and d basic tool list, see Chapter 2, "Tools" in 
Building for Sel f-Suff iciency . The instructor should emphasize that cheap 
tools are just that and will in the end probably have to be replaced with 
good quality tools to complete the job. Also important to discuss is the 
detrimental effect on power tools of using undersized power wire for exten- 
sion cordS- Rental of expensive tools is an excellent option for saving 
money. 

Permits 

Don't start construction until permits have been obtained, ^.efer to 
the planning guide developed earlier in the course and take copies of the 
plans for permits. The chance of getting caught starting early and compro- 
mising your credibility with the inspector is not worth it. Remember that 
many building inspectors, given the slightest chance, can become a valuable 
advisor for your project. 

Job Record Keeping 

Enclosed forms ^hould be used as a cumulative total of job costs. In 
addition, keeping careful records of conversations, regarding recommenda* 
tion changes, costs from inspectors or contractors should be dated and kept. 
A job logbook ^^-^ a fascinating record of the history of the job, record- 
ing people who ..ciped, how the ind vidual felt at particular stages of the 
work, etc., and should be recommended just for fun. 
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Q PropoMd Cor»fructfon 
□ Under Con»trvction 
Property oddr^tM 



HANDOUT #23 
DESCRIPTION OF MATERIALS no 



City 



Stat9 . 



A4orf90&*'v or Spo/isor . 
Confrocfor or Sa*ld«r _ 



INSTRUCTIONS 



EKLC 



1. •M«tt*nal (Af**^***!*** OM H*w rki« tmrm «• to b« Bwhrnitrvii, nwmb«f 

*K» may b«. 

"S-M «••«." daiCPtb* «4»v4l*r 27 op «v*aeN«d THC USE 

OF PAINT CONTAINtNC MORE THAN ONE HALF OF ONE PERCENT 
LCAO BY WCiChT 13 PROMiSiTCD. 



• •qu«r«rf, *hmr* ihm mtntmvm acc«^abU b» o^ivniwd. Wort* «a<»«ii<n<j 

mtnrwwm r«qw«r«ff»9nt« ca<fna' b« c»f*B»d«/*^ wf*l«BB «••< i f • evil r <^«*<*>t^«d 

5. Inclwd* *tQ)«aiur«a ••qw*r«d a« fH» and «' fSi* farm. 

6, Tha con»frk»cr«««« shaM Pm eoM»alarad •«« coMpUo^a w»*h *ha ralo»ad 
<|fowin9« and >- p«C i he ar««n« . •« anvondad dwrtn^ ppaCa«B«n«. Tha «pac«>i> 
<a»ia*»a inel«*<la rht« Oavcrt^r. an o* Ma»ar,«l« snd apphcabia M»nnw«*»» 
PfOpOrfy Sro'v^arda. 



1. fXCAVATION: 

2. FOUNDATIONS; 

FoMiA^ roncrrtc mix , 



iimtfih p»i . 



foundMion w«lt: muMYial 

Immor CiiuMiM<OA wall. nuuruJ . 

Cirdct*: m«c<Ti*l and nan 

B*jemcm rtuTAaor »rc<aw«r 

WAterpffOoAiifl 



Parry tbundaiion wa 



R.einlbrcin| 



I*i«r«: nMCcri*! and rrtnlbrcm^ _ . 

SUl*: macrrial — — 

WiAdo^v arraway* 

Foocifif draina 



Trrarwir p vMKtoOO — 

Baarmr •ns »p«cc: grouAd cov«t . 

Speru ndatkma 

AddiiK>u4fa4 tnibrmacievi 



3. OHMNCYS: 



VvffKt ( "mtwnmd ^nd u^r j: gaa or oil heaicr 



Pre£ibncai«d <*iaAf wtrf ii^i-J . 
Healer <l«r iik . 



FirrpUcr Rue 



water heater . 



Type- C lolad fuH. O jaa-bumtn^; Q Circulacar fmmir amd itz*) . 

FirrpUce: Cacin^ ; liniiif 

AddiuortaJ inJormatKM: 

5. CXTBOOft WAUS: 



^ . heanh . 



Aah dump and ciranout _ 

. .-naniel . 



Wo(^ frame; wood jraJe. and ftp*^**^ 

Sheathmf . ih«cki*e«i - 

Siding : grade 



Shinflca . 
S<urco ^ 



grade 

ihiclinm . 



type - 



Laih , 



O Comer biacing. Building paper or fdi 

. Q iat»d; □ tpac?d " o. c. Q dUgoiiaJ, - 

.. ; txzt ; exposure Castenmg 

, %*eigh«- 



Viaaor^ wrnee r . 



VLajonry' Q «oiid Q '*<^d Q ituccord; total wail thackneu . 

!Wkup maierial 

Door tiJla _ _. Window silU 

Intmor »urfacet: dampptiofing. coaa oC 



Liniels 

*; facing ihKikneu . 
_ : ih%ckne%t 



Bate flashing 

Carinc material . 



bonding . 



LinteU 



Baae AaAhing - 



. ; furring . 



Addaiwnai inlbrmaiiott: 

Evtmor painiiag: maienaJ . 



_; number of coat» 



^ablc wall cottxtroction- O '^a'^ as «Tvjtn walls. Q acSer ccw vtritction 
6. aOOft FKAMJNO: 

JoaMs vwood. grade, and »pe<-Mri . 0»ner 



brtdi^ing . 



Concrne tlab" □ batrment R<Jor. □ first floor; Q ground tupportrd; C »^lf-*upp"n 

mnlbrritig . miuUlion 

Fill under lUb ma«eruk> > ihtckn^* 



. . anchon . 



\dd<i«onal inforrrvaitonr 



7. SUBnOOmHO: fOwcnt>» undfftooring for «p«oa/ floor* und^ ir»-fi 27. J 
Material grai»e and ipec><n . 



L.aKl Q fir>i floor: Q w^ond Hoor; O atiic , 



. >q. fi.. O diagonal. right anglei. Additional inibrmaiioo: 



•WCtSS fTH»C«.'«t»l WtOTw 



FtTM floor 



AlBiC floor ' 
^ddiiHMal infifM-manon 



MA Fom 300S 
VAF9fm2^1t53 



DESCRIPTION OF MATERi ..S 



169 jf ?;> 



HANDOUT ^23, p 



L L^CRiPTiON or h^Kre^\Ais 



9, FAirrmoN tkamho 

Studs *»ood. uradc. mn<i 

A«1<1iuoaaI tnlbrm«uo« 

10. CfiiINO MAMINC: 

Jo«Ma 'm^iaa. f**!*. ip**'*-* ; 

AOidu 'wufci ^n^ormAl•on ... 

11. KOOf FSAMJNOt 

AddnxMuil m/orm«tiOci 

SKcjMhinf wood, fr* > »nd «p« <'*. 
RooAng 



Rr.-lr 



13. OUniKS AND DOWNS5*OUT5 
CMttrrs: mairrukl 



Do^ngpouis tonnrcted to ^ Su>rm trv 
14. lATH ANO riASTl* 



Orv-waU ^ 



13. DfCO«AT;NG: iPa-nt, wo .,^op*- 



Kitchen . 



1^ INTERIOR DOORS AND TSIM: 

Dooo lypc 



Door tnm t> j>^ - 
Finish fUyctrt 



^ 



17, WINDOWS: 

VVm^Aow* ivpr 

Tnm- typr 



\V>ji;hTMnf^p«nf (\pr 

ScrWM 12 12 "'•^ 



nutnbrr coatt 

Siorn^ • iih. numbrr_ 



Stor-n b^iV. numbrr ^ 



n'urrranor. 



It. CNTtANCtS ANO EXTtaiOR C" 

rnrraBTr ooor 'T^«{r•^*. — 

Other n»tran<'- =ioo^ ma'.rf^' 

Ke«d H**hini 



ihicknni . 



Soren door* ihickrrtt r ^• 

Combine lion •lorm Ar.<l vrr'-' • 

Shufim ^ K»n|;»-tl '. i 5<.».;. v 

Emirrior mitlworii jriJc *■ - tpr-^ — 
AddiUonAi tnfcrmjitior. 



\9, CABirSTS AND iNTc^oa orTAlL: 

K»«chm c*ba*rti. w»i3 umfi r--j --u*: 

Ba*c u»ttt» rrwttc^i'- ■ 

::-*c« «d i(>lAih 

M«l»«i'-r cAb^r*^.* --^a«<" — 

0>--- ?A!>>'^''tt AfM- "-.li-in furnsjurr 

/<^<idJt•onAt inform*: *o*» _ 

20. JTAIRSr 



irr' cy. iMT "Ci , 
f^^tf'V. - 



_4 numtx-* coAtL . 



ERIC 



I 











Cm.*. Crc. 


»rf 


Si % rt • uk L 


1 <ib4>«»»|t*»« 

VI * i f ■ 1 «i 










1 




1 






































turn 


MArmu*^ Couoa. 




ju. C«c«. Etc 


Mucmt 


lluoHr 




1 






\ , 














1 


\ ^ ■ 









, » number 



ERIC 









Mam 




Sen 










































































Lbum««v tnv* 

























































Aq Oram rod Door O S>io%w p«A: nuucTul ^ " ' " 

Wmct suppir: □ pwUic; □ com»u«iry tyMmtn, □ ifidiv^UBJ (private) arMcm.-* 
S«w«y diapo wa: □ public; □ cammimity tynern; □ uiciividtua (prnmlcS iy«ctn.-* 

<*SkM «W dbcn*r -WmWW j^jM ^ t w mp Uu dtimi m ttpmM drmMnrngs mmd sp^fitMM mcemdrng t» re^,rwm^nU 

>We d»» {\nm^y. □ c*« inm: Q ule: □ ocl«r Houie .cwcr (outtidc): Q c*»c iron; □ ««lc; □ o*hrr 

SU cockle number . 

: ScautiK opacity 

, capacity 



Wmct p^pmg: D taXHmakM€^ «eri; Q copper lub^ag; □ other. 



- make ami model . 



. n>h. too* riae. S«or^ lank: raaaerial. 



Om aarvtce: Q u«iJi«y campanr; Q Ik), pet. Q oUicr — 

FoMiof drmm. cmwMcicd to □ tiorm tc^; □ laAOary tew; O dry ««U. Sump pwmp; make and model . 

■ : diachar(es into — 

23. HiATMOr ^ ^ 

Q Hot water. □ Sce^m. □ V«por. O One-pipe lyMcm. Q Ti*«>-p»pe sy^em. 

□ ILfedjacorft. Q Coomiov*. □ Baacbovd ra di i r i nn Make and mod«i 

R^diani paaH: Q floor. Q wall; □ ceilinc. Panel coil: mMcnal . 

□ Onnilacor. Q Rcmrn punap^ Make aad model . ™ — ™ 

Botler: make and mode* Output 

Addit*onal inftjrmatioo: ^ ^ 



galton*. 

I piping: Q cooking; O houac heating. 



.Bruh.; net rating. 



Btvth 



Warm a4r: Q Cravity. O Forced. Type o^ iy«t«n 

Duct nuaerial: supply ; .-rtum 

Furnace, make and model 

.Nddilionai infiornvMion: ^ 

Q Space h<atrr: Q floor fumacr; □ wall beater, lapuc . 
Make. »nodri 1 

Comrelt: make and lypci 

AdditKXvai information: 



thickness 



Input 



Q Outiide air intake. 

Biuh.. outpuc . — BtuK. 



. Bcuh. . output . 



, Bcuh.. number un:cs . 



AeiditionaJ uiiormatton: 



fuel □ Coal; □ OkX. □ gas, □ Uq. pet. gas; 1_ rctric; □ otiw^ . 
AddiiMMtal MiibrmatM3o: 



storage capacirr . 



Firing equipment fumishcd iroar«ely □ Gat burner, convcnton cype Q Stoker hopper feed □. bin feed □ 

Oil bumeri □ presaure >j:tng: Q vaporiiing 

Make and mod<I Conirol 



AddiciOAal tnfbrmatioa: 



Ekctnc heating iyucm: type . 



Input . 



i:t»; Q . 



volt*, output . 



. Bcuh 



Venutating equipment: atuc Can. make and model 

k*ichen eahausi (an. makr and model 
CX»>-r heaCimf, ventttating or coobog equipment 



, capacity . 



24. aSCTft! ^nUNGt 

Srr>.«e Ci. ^r^r-^a^d. □ underground Panel □ fuse box: □ circuit -breaker. maJ.c 



AMP** . 



'^io. circuit* . 



Wiring ^ .'^^j^'-f O armorrd cable. Q nonmnallic cable. □ knob and -ube. □ ocfvr 

SpreiaJ ouilm ^ rmn^. C '*'*«er heater: Q mher . — 

23 DnorheU □ Oumrt Puah-buaon lokat»oni \diJ.t«>nal t.vforTT'..i'.rKi 



UGHTTNG F1XTUKE5: 

Totai number of Fixtxim _ 
Nont>ptcal inkLaiUtMm — 
Addsiional tnlbrma<ton: 



TcKai allowance foe ftjcture*. Jvpical tnualtatton. 5. 



3 
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DESC^ ^TICV OF AAATERIALS 



HANDOUT #23, p,4 



94. INUHAriOM: 



DESC PTl.-M OF MATERIALS 



Roof ^ 
C«lif»f u 

V\»Jt j 
FJoor ' 



1 ^ T«rir»*I!M'''''r 



fO#»cn6» any mam d^ihng nHjf^nai%, ♦gui^vrnir^r. or constr}jctK>n ttmmt not iSown •/i#wh«r«; or uM fo pro^id* 
a0<Mfionoi tnformahon mhmf th^ jpoc* pro^d^ inod«qi>ar« Aiwo/f r«^*r#/v<« by .f»rn number to corr.ipoo.J *o numttmnna 
v—d o*» NiM form.) 



MAtOWAJlt: (maSew, moimrtat, and ^^tsh.) 



SnClAL fOUirMINT: (S^Qrf• mof^rroV or makm, mod*} and QuanHty. tndv^ on.'y ^uipm^nf and appUoncmt which orw occ«p^ 
at>l0 by locoMoT, cusfont and applicahU fHA gfandardt. Do rx>t ^n<fud^ tfmmt ^ich, by Mtab/ij^^d cugtom, or* MuppU*d by 
accifpant and r»mo«^*a wr^»n />» ^^ataf^s pro^-xumt or charhmt pr^ibitmd by iaw frxMn t>»<omity^ fairy.) 



POICHCS: 



OAKAOeSt 



WAUCS AND DftfVCWAYS: 

Onww«y. widih , , b*»r m*<rrt»] ^ :h»cktw«i - ' ; suKaonf fn*irrk«I ; thickfra _ 

TrtmH wmUi w«^h m*i«-ri*l rh»ckrvr« " Sm./»cc walk: w^drh rrvAicrU: ; thickneu. 



( Spmn^ mii t»t*rft mmsttf tm^»v*m^ntt mmi ^^^m^ r/V* <^-rrr . imcett^-"^ tUmi tme^ Si unmtmal I'mdtn^. ^rmtmMgf itr^iwTft, rttmtmtnc tviLt . Jfm<» , miitmgl , 
mmj urvrtMr^ ttrmeimtn ) 



IAMO%CAHHO, P1AN71NO, >NO msHSH GRADING: 

Top^ , r t.-uck: □ fnoo! v»r(3; □ !<-»rtj«. ^ rear yard to fr^i brhiivJ majn buikiing 

L-arwffw ^, rf i r II rf ih^ *^ ipngt^y. Q fro«l yar<S [^i — ; O rrar ymxd 

P 1 a wl < «n : Q aa •prctftod aiwJ »hown cMn drmw,p>^^ ^ a* IcJlowi 



. Shad* xm. drcxJueu*. " caUper Evrr^rr*^ tr«c» ' to B 4t B. 

L««» flowvruif trrra. dcckJuoua. to * £vT-rxreen fthrubs. " to B A B. 



Hijh ci'ir^>»nf ihruSi, iircjduo«ia. . „ to Vinn. 3<yttT 



WA Pmi »C 5 

VA p«m 4 



ERIC 



Sheet ]_ of 

HANDOUT #24 s^e^Totai 



Sample Materials Estimate Form 



Job: 



Address: 



FOUNDA ON ACCESSORIlS: 




Ea. Bags Mortor . ix sq- ft. x x •OU/ - 


C a . 


Ea. " Anchor Bolts w/nuts 


C a • 


Ea. Foundation Vents Model # 


C cJ * 


Roll " Termite Shield 


R] 






Ea. Boxes Brick Ties ga. 


Bx. 


LINTELS: 




Ea . Ang i e i ron 


Ea. 


ta. Angie iron 


E. . 


t a • Ang i e i run 


Ea • 


t,a- Mnyic 1 1 UM j 


ta. 


i 




FIREPLACE ACCESSORIES: 1 




Ea. Damper " Stock # i 


ta . 


A X ouee 1 Mnyies o tuu^ rr 


Ea. ; 


" X " A^^h Dump Stock # j 


Ea. 


Ea. " X " T-Irons 


Ea. 


Ea. " X " Clean out-door j 


Ea. 


Ea. Fire Brick 


Ea. 


Pes. " X '* Flue Liner \ 


Pc. 


Ea. Thimble 


Ea. 




1 
\ 




1 
! 











ERIC 
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Sub-Total 



HANDOUT #24. p,2 



Job: 

Address: 



FLOOR SYSTEM: is on 



type foundation 



) with ( ) without 2x6 treated mud-sills 



Girders & sills to be 2 x ^ 



with 2 X 



joists @ 



" o,c. Bridging to be ( ) "x" or ( ) solid type. 



Sub-flooring is 



1 




Framinq to be i ) SYP or ( ) 


U=st Coast 


1 








Lft. 


2 


X 6 Mud Sill X BF/LF 






Bf M 






Pes. 


7. 


X X Sills = 


Lft. 






Pes. 


2 


XV •< = 


Lft. 






Pes. 


2 


XX " = 


Lft. 










Total 


Lr t. X 


Bf/Lf 


Bf 


M 


Pes. 


2 


X X Girders = 


Lft. 






Pes. 


2 


XX " = 


Lft. 






Pes. 


2 


XX " = 


Lft. 










Total 


Lft. X 


Bf/Lf 


Bf 


M 


Lft. 


2 


X 4 Ledger Material x .67 Bf/Lf = 




Bf 


M . \ 


Pes. 


2 


X X Joists = 


Lft. 




j 


Pes- 


2 


XX " = 


Lft. 


' 




Pes. 


2 


XX = 


Lft. 


1 




Pes- 


2 


XX = 


..J U • 


BF/LF 1 








Total 


Lft. X 




Bf 


M 






Lft- 


1 


X 4 Bridging x .333 Bf/Lf = 






Bf 


M j 


Lft. 


2 


X Solid Blocking x 


Bf/- 




Pf 


M i 






Pes. 




" X 4*0" x 8'0" 


Plywood Sub-floor 




Lft- 


1 


X Diagonal Sub-floor 


x' Bf/Lf = 




■^f 


M 


Rons 


#15 Felt (ODtional) 










i 
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Sub-Total 

HANDOUT #24, p. 3 

Mr . /Ms . : - 

Job: . — — 



Address: 



WALL ::>T:>iLn. — . 




1 Fyt.__ Lft. Ext. bver-Ht. ' Lft. 




iDc* 




\ -fi- 9 V A Trpated Pine Sole' Plates c ,67 = 


BF M 


/At nFirAa^<;. and slab areas etc.) 




1 f t ? 5^ d Sole. Tod. and Double Plates fFS) x .67 - 


BF M 


Lft 2x4 Purlin Material (Optional) ^FS) x .67 = 


BF M 


Fa. ? X 4 Lod'je Pole Pine Studs 


I Ea. 


Ea. 2 X 4 X »0'0" Studs (over-Ht.) (FS) x .67 = 


^F M 


1 f t 2 X X 16'0" Special Width Studs (FS) x ' 


BF M 


Lft. 2x4 Furr. Dov/n Material (FS) x .67 = 


|BF M 


( " " c . . . ) 




HEADERS : 




Pes. 2-2 X x = Lft. X BF/LF 


BF M ; 


Pes. 2-2 X X = Lft. X BF/LF 


BF M 


Pes. 2-2 X X = Lft. X BF/LF 


BF M 1 


Pes-. 2-2 X X = Lft. X BF/LF 


pr M 


Pes. h" X 4' X 8' CD. Plywood (Fliteh Plates for Hdrs . ) (Cnr.B) 


Pe 1 

1 


Pes', h" X 4' X 8" Insulated I;npregnated Sheathing Bd. 


Pc ! 


Pes. h" X 4 X 9' Insulated Impregnated Sheathing Bd. 


Pc 


Ea. Rolls #.5 Felt (Opticnal) 


R] 


Ea. Rolls 6' Uatt Insulation (Clc) 


Rl 


Ea. Rolls 3h" B.att Insulation (Walls) 


i Rl 


Ea. Rolls 2h" Batt Insulation (Jloor) 


Rl 


Pes. " X 4' X 8' siding design | 


Pc 


Pes. X 4' X 9' siding design , j 


Pe 


Lft 1 X siding design x BF/LF |pF M , 


Bdls. "_x " siding 


Bdl 



Legend: T P. = Treated Pine P.S. = Pine Studs 



F.S. = Fir,' Spruee Y.p. = Yellow Pine 

C.B.D.F. = C li Btr. Douglas Fir - C.S. = Const. /Std. 

R.C.H. =. R P-dwood Construction r^art S4S Ut. = Utility 



Sheet £ of 9 
^ub-Total 



HANDOUT #24, 



Job:- 
Address: 







Lft.,. 2 X 4 Deadwood & Gar. Dr. .67 


Bf/Lf 


Bf 


M 


Lft- 2x6 Deadwood & Gar. Dr.- 1 


3f/Lf 


Bf 


M 


Pes- 2 X 4 X 12'0" Wind Bracing (walls, gables, etc.) Lf 


Bf 


M 


CEILING JOISTS: 




Pes, 2 X X = Lft. 


X Bf/Lf = 


Bf 


M 


Pes. 2 X X =• Lft. 


X Bf/Lf = 


Bf 


M 


Pes. 2 X X = Lft. 


X Bf/Lf = 


Bf 


M 


RAFTERS : 




Pes. 2 X X = Lft. 


X Bf/Lf = 


Bf 


M 


Pes. 2 X = Lft. 


X Bf/Lf = 




M 






Lft. 1x6 Ridge & Wind Beam 


X ,5 Bf/Lf = 


Bf 


M 


Lft. 2x4 Ribbon & Faseia Back-Up (FS) 


X .67 Bf/Lf = 


Bf 


M 


Lft. 2x4 Outlookers & Blocking (FS) 


X .67 Bf/Lf = ! 




M 






Ea. Trusses Bot. Chord, Pitch, 


w/ O.H. 


Ea. 


Ea. Trusses Bot. Chord, Pitch, 


w/ O.H. 


Ea 


Eu- Gables Bot. Chord, Pitch, 


w/ O.H, 


Ea 


Set Pitch valley trusses (for 


span) 


Set 


Lft. 1x4 Truss Ties 


X .333 Bf/Lf 


Bf 




i 


Pes, " X 4' X 8' Plywood 'Roof Sheathing 


Pc 1 


Att-ic 


if applicable) 


! 


Rolls #15 Felt 


Rl 


Sqs. # Asphalt Shingles 


Sq 


Lft. Metal Vent-O-Ridge 


Lf 


Ea. Connectors 


IE 


Ea 


Ea. End Caps 


Ea 


Ea. Metal Rojf Vents 


Ea 


jE». 3ase Pitch Triangle Wood 


Louver 


Ea 


UC • 







HANUOUi p 5 



Mr./Ms.:^ 

Job: 

Address: 



WINDOWS 2. E,7ER 0" 


DOORS (w/Precut Int. Trim) ( 


Yes, No) 




Mfg'd by 


, insulated glass 






screens included 


, storm windows 


> 




jamb extensions 




Ee X 








Ea. X 






Ea 


Ea. X 






Ea 


Ea. X 


@ + 




Ea 


Ea. X 


p + 




Ea 






Ea. 3° X 6*^ X 1 3/4 


hand, prehung door unit 


style 1 




w/sill. 


finish, core mat' 1 • 


1 
i 


Ea 


Ea. 2^ X 6^ X 1 3/4 


" hand, prehung door unit 


style ; 

1 L 




w/si 1 1 , 


finish, core mat'l 




Ea 


Ea. X 6° X 1 3/4" hand,prehung door unit 


style 




f ini 


sh, core mat 


'1 (r.o sill) 




Ea. X 6^ X 1 3/4 


'* Double Prehung Door Unit 






style 


finish core 


mat' 1 


Ea 


1 




Ea. 3° X 5^ X 


" Screen Door 


t 


Ea 


Ea. 2^ X 6" X 


" Screen Oour 




Ea 


1 
1 






Garage Door Jambs 








i 



Ea. 



Screen and Hardv;are 



X 6 Patio Door 

S 

X 6 Patio Door., Screen and Hardware 



ica 



La, 



Ea 



— « 

X 6 Patio Door Frame 

8 

X 6 Patio Door Frame 



Ea. 



Ea, 



Ea 



L-A. = Lt. Arrnc. S.W. = Storni Window 

O 177 



Sheet 6 of 9 
Sub-Total 

HANDOUT #24, p. 6 

Mr. /Ms • 

Address : . 



EXTERICR TRIM: 


. = 


Lft. 


1 X 12 (Ax Handle Return) 




i-f 


Lft: 


" Bed Mould (P eaves) 


WP74 


LT 


Lft. 


1 X Faseia Bd. 




LT 


Lft. 


1 X Frieze Bd. 






Lft. 


1 X Shingle & Rake Mould 




\ f 


Lft. 


1x5 Soffit above wdws. @ B.V. & Btm Bm Trim 


I 

If 
Lm 1 


Pes. 


X 4' X 8* Plywood (Soffit & Deeor Mat'l) 


Pr 


Lft. 


" Maywood "e" Mould (Deeor Trim) 




If 


Lft. 


2 Brick Mould (@speeial wdws & deeor) 




Lf 


Lft. 


Fake Sill ((? Deeor) 




Lf i 


Lft. 


X Gable Mould 




Lf 


SIDING ACCESSORIES 




Pes. 


X outside eorners 




Pe 


Pes. 


X inside eorners 




Pe 


Pes. 


1 X Batts ' 




Pe 


Ea. Metal Corners 


Ea 


Lft. 


X Plant-ons over siding 




Lf 


Lft. 


1 X Dentil Mould 


1 

, 1 


Lf 


Lft. 


1 1/16" X 1 3/4" Wood Drip Cap 


#8926 


Lf 


Pes. 


3" X S'O" Metal Sereen Vents 


i 

j 


Pc 


Pes. 


" X " Metal Sereen Vents 




Pc 




1 


Pr. 


" X " Shutters 


1 

! 


IPr - ! 


Pr. 


" X " Shutters 


1 

» 


i Pr 




Ea. 


" X " Cupola 




\ Eu 


Ea. Scrolled Wood Brackets 


Ea 








X Wood Deek (Treated f'at 


• 1 ) (See opp. pg. ) 


|Ea 




-78 i- 


^.s 


i 



i 



Sub-Total 

HANDOUT #24, p,7 



Mr,/Ms,:_ 
Job: 

Address: 



INTERIOR TRIM: 




Lft. 


" Base 


t 


Stock # 






Ea 


Lft. 


1/2 " X 3/4 " .Shoe 




Stock #WP 126 




Ea 


Lft. 


" Mullion 










Lf 


Lft. 


" Casinq Type 




Stock # 






Lf ■ 


Lft. 


" Apron 




Sto&k # 






Lf 


Lft. 


" Window Stop 




Stock # 






Lf 


Lft. 


" Stool 










Lf 


Lft. 


" Chair Rail Mould 




Stock # 






Lf 


Lft. 


". Bpd or Crown Mould 




Stock # 






Lf 


Pes. 


" X 4' X 8' Panel ina 




Stock # 






Pc 


Lft. 


12" Shelving Grade Bd. (cleating 




Stock # 






3 KP Lf 


inc luoKUj ■ 




Lft. 


1 3/8" Closet Rod Dowel 










Lf 


Interior Door Units: Stype & 




Finish 










" Jambs ( - ) FJ or ( ) Clear, 




Type Csg. 






Ea. 


/ X 6^ X 1 3/8" 


Ea. 


RH, 


Ea. 


LH 


Ea 


Ea. 


/ x-"6^ X 1- 3/8" 


■ Ea. 


RH, 


Ea. 


LH 


Ea 


Ea. 


/ X 6^* x^ Slfs" 


Ea. 


RH, 


Ea. 


LH 


Ea 1 


Ea. 


/ X 6 X 1 "3!^" 


Ea. 


RH, 


Ea. 


LH 


Ea • 1 






Ea._ 


X 6" X 1 3/8" Bi-Fold.^rr^,r^ 

-= n *nhl Mrnqp 


SI iding,Si 






Ea. 




Slidina . 


Ea 


Ea. 


/ X 6*^ X 1 3/8" Bi-Fold.nhl. Hinn^ 


Slidina 


Ea 






Ea. 


Q 

/ X 6 . Cased Opening 


( ) F 


•J. ( ) 


Clear 




Ea 


Ea. 


/ X 6*^ Cased Opening 


( ) F 


•Jo ( ) 


Clear 




Ea 


Rolls 


#15 Felt 










Rl 


Ea. Sets Weatherstripping 


Ea 


Pes. 


' " X 4' X 8' Plywood under! avment 






Pc 


Pes. 


"X 4' X 12' brvwall CL6.: 


Walls 










Sq. Ft, Finish Flooring (Fir. Area 


X 1.3) 




Sf 
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Sheet 8 of £ 
Sub-Total 



HANDOUT #24, p. 8 



Mr./Ms.:_ 
Job: 

Address r 



STAIR PART? : 
Lft. ■ 



" Scatia Mould 



Lft, 1 X 



Skir'tboard 



Pes. 



Treads 



P es. 1 

,.:a. 



Ea. 

Ea, 
"iaT 



Risers 



>. 

X 



Balusters 



Stock # 



Balusters 



Stock # 



Balusteri 



Stock # 



Rossettes 



Stock # 



Ea. 



Newels 



/Stock # 



Lf 



Lf 



PC 



Pc 



Ea 



Ea 



Ea 



Ea 



Ea 



Lft. 



Handrail & Hardware 



Lf 



Ea. 2 X 



Stringer Material 



Ea. 2 X 



Pine Treads (Basement) 



^a 



Ea 



Ea. 2 X 4 X 16 '0" Handrail (Basement) 



Ea. 



hand volute 



Stock # 



Ea. 



" X 



" Disappearing Stairway, Stock # 



Ea 



Ea 



Ea 



Ea. Pref abricated S L a i r w i^tys-; — (j;g&-Attarhft d Sheet for Details) 



Ea 



Type Treads, 



Type Risers 



" Rise, 



" Run, 



Width 



(Out to out of stringers) Allow V fitting space inside 



finished opening. 
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.Sheet 9 of 9^ 
Scb-Total • 

HANDOUT #24, p,9 



Mr./Ms- :^ 
Job: 



Address: 



SUMMARY r 




Finish Hardware Allowance 




Rough Hardware Allowance 


1 


Total Allowance 









Kitchen Cabinets & Tops, Allowance 









SUMMARY 



Sht. 1 



Foundation 



Sht. 2 



Floor System 



Sht. 3 



Wall System 



Sht. 4 



Roof System 



Sht. 5 



Windows & Exterior Doors 



Sht. 6 



Exterior Trim 



Sht. 7 



Interior Trim 



Sht. 8 



Stair Parts 



Sht. 9 



Hardware & Cabinets 



% contingency 



Sale Price Plus Tax 
(errmjLivfc! 30 days) 



.$ 
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HANDOUT #25 



. , CUMULATIVE JOB COST 
RECORD SHEET 





Item 


Labor 


Material? 


Fees 


Equip. Rpntal 






















































- 










• 






































































































- 


















i 
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curriculuh! owner-builders 

Task: (No, 25 ) list responsibilities for subcomcting ' 
competency;! understand the legalities and technicalities of subcontracting work 



Subject Area: getting ready 

TO BEGIN 



Criterion uses personal contacts to find good subcontractors 
Measure : understands financial responsibilities to subcontractors 
understands legal responsibilities to subcontractors 



fllilLlNE QF iNSTRilCTlQfiAL [mm 



Skill/Process 



Knowledge/Theory 



Value/Attitude Concepts 



I. Using personal contacts to find 
subcontractors 



M 

00 
01 



II, Negotiate contracts with 
subcontractors 



III. Legal considerations 
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I. Types of personal contacts 

A. Friends 

B. Materials suppliers 

C. .Yellow pages (loc^l estab-. 
lishment) 

0. Other subcontractors 

II. Financial responsibilities 
A. Agreement on cost of job 

/ B. Agreement on terms of pay- 
ment for job 

1. Labor * 

2. Materials 

3. Equipment use ■ 

C. Agreement on date(s) of 
payment 

D. Obtain lien waiver upon pay- 
ment 

III. Legal considerations 

A. Workman's compensation insur 
ance 

1. Held by subcontractor (or) 
■i. Held by you ^ 

B. Builders '.risk policy 

C. Other insurance requirements 



I. Using all possible resources 
to find good, responsible 
subcontractors 



REFERENCES (see Bibliography for complete information) 

• * 

Building Your Own Home 

From the Ground Up> . 

; See previous description. 

Building for Self-Sufficiency includes an excellent chapter entitled' "Tool s 
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CONSTRUCTION 



The intent of the construction 'segments (3) is to provide guidelines to 
assist the instructor in providing information about energy saving ch3ices 
during the construction process • The segments will follow in a chronological 
order simulating the actual construction of a house. The content of class 
discussions will reflect the types of problems usually encountered and should 
help generate solutions. The topic outline is intended as a guide to 
sequence. Ideas and questions introduced in each section along with the 
referenced texts, local information and class needs should provide the basis 
for these three sessions. Reriovatfon techniques should be presented along 
with new construction topics. ^ ^ . ' 

A. Foundations/Beginning 
Footings 

This is the first actual construction step. Remember to emphasize that 
accuracy is essential on layout of batterboards and line is critical. Dig- 
ging the foundations will probably need to be subcontracted. Weather condi- 
tions are .not predictable but proper conditions are necessary for concrete to 
set-up and cure. 

Foundation Walls 

Various types of materials to be used for foundation walls should be 
discussed (concrete, brick and block, stone, wood, etc.). Points such as 
waterproofing, foundation drains, foundation vents, reinforcing, types of 
insulation, and vapor barriers should be discussed. 

In terms of energy, consider insulation methods which are applicable 
with each type of foundation system to enable the builder to achieve minimum 
R-19 over crawl space or outside air and ± R-10 over earth in case of slab^ 
Discuss the potential for thermal mass storage in slab construction and the 
site conditions which will work with slab construction. 

Insect Control 

Many loan institutions will require termite poison (as will most insur- 
ance companies). The two basic types of termite protection should be dis- 
cussed: soil poisoning and termite shields. Soil poisoning should be done 
by an expert who knows how to handle the chemicals. A termite shield keeps 
the insects from crawling up the foundation and into woodwork. It also acts 
as a vapor barrier to keep the sill plate from getting wet and rotting., 

B. Drying In 

This section deals with the skin and bones of the house (the framing 
of exterior walls and roof). Hammering and nailing is the part of the con- 
struction that the student will most likely choose to do. 

Construction of floors will be partially dependent on the type of 
finish flooring to be used. Floor joint span data should be referred to. 
All wood in contact with masonry should be pressure treated. Sills should 
O nchored to foundation walls. 



Various construction techniques for walls are important to discuss. 
They will affect stability and ease of construction. 

Various insulation systems, for floor, wall and roof construction should 
be discussed. The approach a student takes to insulating the house could 
well determine the spacing and ^thickness of^the construction, ^Special con- 
sideration should be given to insulation of corners and headers. These 
spaces are often left out. , - ^ 

Roofs and ceiling joists should be sized with rafter span, data'tables 
^1n North Carolina Code or elsewhere, the type of roof desired and presence 
(or absence) of an attic storage space. Trusses should be discussed. 

Determinations for window and door placement will affect the framing, 
and these should be considered* It would be well to re-emphasize south 
glass orientation at this point. Discussion of headers for long spaces,^ 
including flitch plates, will help to get the g'vass in the correct pTace. 

Sheathing mus.t be applied to the framing before an exterior wall cover- 
ing is applied. The class may discuss single wall coverinn (sheathing wtth 
a "finish on one side"so that no other exterior finish is needed). Stress* 
however, that the "double skinned" house will be more weatherproof and cost 
slightly more. Various "types of insulating sheathing can now be purchased 
and will increase the R- value of the walls. Particularly in areas where 
builders are resistant to 2 x 6 wall framing, ^students can consider insula- 
tion sheathing as a way to get their walls up to proper insulation levels. 

" Careful note should be taken of manufacturers' recommendations for 
dealing with vapor barriers when using insulating sheathing. The foam boards 
are generally vapor barriers, creating a potential source of condensation 
within the wall. stapled polyethane vapor barrier or foil backed sheetrock 
can preclude moisture from getting into the walls. Some manufacturers recom- 
mend an air space be left between the top plate and the sheathing. 

Roofing materials should be discussed wit^h such factors as cost, ease 
of installation, longevity under consideration. 

Consider steps to minimize infiltration during dry-in, such as caulk- 
ing under plites, preinsulating corners, and headers as frame goes together. 

Emphasize roof and space ventilation as an important energy 

consideration. The best non-mechanical venting is by continuous soffit and 
ridge venting. Gable vents can be substituted for ridge vents but they are 
not as-effective. Turbine vents are also an effective attic space ventila- 
tion system. Discuss thermostatically controlled fans. 

Ephasize also the requirement for venting all rafter spaces between 
the top of the insulation and the tinderside of the sheathing. 

Discuss various choices for window types. Wood windows, while gener- 
• ally thought- to be aesthetical ly preferable and more energy efficient than 
aluminum, are also much more expensive. Consider "thermal break" aluminum 
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windows as a compromise. Special care should be taken in installation to 
caulk, weather strip, and insulate around window?; to stop infiltration. 



Exterior door choices are solid core wpod and metal insulated, itie 
metal doors often are available with special magnetic weather stripping and 
coypled with the internal insulation make an excellent energy saver. 

Sliding glass doors used properly to admit south light into the house 
represefit the least expensive way to gain large sections of glass and venti- 
lation for the house. They are available in aluminum, "thermal break" 

^alum-'num, arid wood and have the same pluses and minuses as metal and alumi- 

-num windows- 

C. Installing Environmental Systems ^ * 

Almost all the systems in this section may require some sort of inspec- 
tfon (unless your county is. without building codes). Attention must be 
given to fitting the right type and size of system t^ the individual house. 
Study existing installations and note energy conserving applications and 
appliances. Consider the factors of how systems will be routed through the 
house in relation to each other. In practice, the heating and air condition- 
ing contractor generally will size the duct system and furnace for the 
house. If the student has done a careful heat loss calculation it should 
be made available as contractors generally use a form similar to the short 
one included in the course. Duct design should be based on "1/10. static ' 
pressurie" to hold down duct noise in the system. All du'bts in unheated 
space should be insulated. Joints in ductwork should be taped. Again, 
discuss the value of placing return air grille high in the house to enable ^ 
the system to recirculate warm air into the house. Make certain heating 
systems are slightly under instead of oversized. Oversizing a furnace will 
result in cycling--cutting on and off in rapid succession, making operation, 
.more expensive. 

The electrical wiring of the house is a relatively complicated task 
and probably should be subcontracted to a licensed electrical contractor, 
However, the code will allow owner-bui Iders^ to do their own wiring and refer- 
ence books will be helpfulj^s basic texts for wiring. Service for the 
house must be cjonsidered elrly in terms of required capacity of the system 
and whether it will connect to the house overhead oip underground- Both 
approaches will probably involve l^pss of trees; care in negotiating rights 
of way is advisable-. House wiring is generally broken down into two parts: 
rough wiring which is done prior to insulation, or installing interior sur- 
faces and finish wiring which involves installing lighting fixtures, outlets, 
etc. ' 

In terms of energy, discuss careful insulation around and in back of 
electrical outlet boxes on outside walls. Aluminum wiring should be dis- 
cussed. Most codes do not allow it^jind it should be discouraged as a fire 
hazard. The cost of wiring can be minimized by careful location of the 
panel box In conjunction with the me.fer, and the large electrical appliances 
'such as stove, dryer, furnace, etc^ By keeping th^'s^ items close together^ 
the individual can lower cOst pf electrical materials.. 
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Plumbing is another area where expertise is required. Location of ' 
water main (or well) and sever, (or septic tank) should be a part of the 
early plann-^.ig, of the house. Local utilities or health departg|ent should 
be consulttJ early for their requirements. - Discuss the highlights of the . 
energy Ideas presented, earlier, -including the following item. Backing up 
toilet and kitchen areas will save' money in'^plumbing. Also consider the loca- 
tion of the hot water heater relative to the tub and lavatories. The hot, 
water lines between the heater and the taps should be insulated. Hot water 
heater timers and. insula-tion blankets are define>tely worthwhile and should 
re-emphasized. Also "demand" hot water heaters shojild be mentioned again. 

Solar water h,eatiny systems should be discussed at this point and, if 

possible, the class Should Tobserve systems in operation. Such systems will 

lower costs^ in the long run and make the individual home owner a little more 
self-sufficient. ^ 

Stu<ients may have their own ideas about the type of systems wfth which 
they intend to power or heat their homes. Encourage them to discuss 
details of actual ifistallation of these systems. 

Insulation^is an extremely important factor in the comfort of an indi- 
vidual's home. Students can install it themselves (except foam systems), 
but stress the need to dress properly and wear a mask. Insulation, par- 
ticularly fiberglass, can be extremely irritating to the lungs and skin. 
Make sure the student is aware of all the locations insulation should be ' 
installed to ma^e theJiouse free from energy leaks (walls, floors,' ceilings, 
around doors and windows, basements^ spaces). Various' types of insulation 
should be indiv.idually"discussed in terms of their thermal efficiency cost, 
ease.of installation, and fire potential. It would be instructive to have 
local material prices available and convert them into a cost per "R" factor, 
similar to the wall system analysis in Your Next Home . Students should be 
encouraged to ask opinions fr'om former clients, or tha local insulation 
Inspector before signing a contract with an insulation contractor. 

Once, again, emphasize the need to control inf i-Vtration into the house 
and the Materials available to do this. The individual should check with • 
the local electric utility to determine their requirements for "energy 
efficient" electric ratfes. Some of these requirements may not recognize 
solar passive design in that they may limit the amount of glass area and 
'not recognize the potential solar gain. Problems of this sort should be '.i 
dealt with before beginning constriiction. , , „ 

D. Finish Work . ~ • ' 

^ . ■ ■ - "i 

For this section it is wise for the student to refer to a good book 
on cabinetry and woodworking. Most finish work requires a number of tools, 
sotTfe skill and a lot of work. Careful planning ahd scheduling may help 
students avoid doing finish work long after they "move, in. 

f ^ • 

^ If the student is having someone hang sheetrock walls, it is important 
to find out to what extent the subcontractor will finish the walls (spackling 
sanding, priming, painting, etc.). Any type of subcontractor for walls, 
electrical, plumbing, etc. should specify the type and amount of work and 
'materials that are-Included in the price an individual will pay. If the 
subcontractor does not do this, then it should be requested: 
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Finish work normally includes floors, walls, ceilings, painting trim 
work, and such hardware items as door knobs, (Jrawer and cabinet pulls. In 
doing finish trim arcund doors and windows remember to fill cracks with 
insulation before covering. This will do a lot to slow down infiltration 
heat loss. Remember to install caulking around the outside of the trim and 
to weatherstrip. Good permanent weathers tri piling seals made of metal and/or 
rubber primarily will do a lot to stop infiltration and will be much easier 
to install them while building rather than to try to retrofit. 

From each subcontractor who does work that must be inspected, the 
builder should receive a certificate of inspection. It is important to stay 
up to date on inspections, and if the student has done the proper preliminary 
work, this should be no ^ problem. 

Generally, the final inspection the student must arrange for is a cer- 
tificate of occupancy. This will give the individual a legal right to 
actually live in the house. It generally is not necessary to have everything 
finished if the house is to be occupied by the builder, A lot of the trim 
work is not necessary to dwell in a house. It is essential, though, that 
the house be safe: no Itfose wiring, nothing hanging that could fall, no 
holes in the floor, etc. Before making final payment to any subcontractor 
it is traditional to make a thorough inspection of their work and should 
things remain undone compile a "punch list" of items to be completed. In 
dealing with subcontractors the student is advised to always withhold from 
payment enough money to hire another contractor to complete the work not 
completed should the original contractor default. 
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CURRICULUM! OiER-BUILDERS - 

IaSKI (No. 26 ) LIST PLACEMENT AND SIZE OF DOORS, WINDOWS AND SKYLIGHTS 



Subject Area: construction 



■ competency! recognize need to determine size, placement and type of doors, windows and 
skylights before framing house 

Criterion determines rough framing for doors, windows and skylights 
fleasure! determines best placement of windows and doors for solar gain (passive solar heating) 
and ventilation 

determines best placement and means for installing. skylights 
" Outline of Instructional Content 



Skill/Process 



Knowledge/Iheory 



Value/Httitude Concepts 



I. Doors 



H 

(0 
(J1 



II. Windows 
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I. , Considerations for doors 

A. Placement for optiiniim traffic 
flow 

B. Making your own doors 

C. Size of doors (interior and 
exterior) 

II. Window. considerations 

A. Piacement, for ventilation 

■ (refer to charts for suner 
wind direction)' 

B. Placement for optimuin solar 
gain in winter 

. C. Window shades or overhang to 
protect against sumner sun 

D. Drapes or insulating panels 
to prevent nighttime or 
winter heat losses 

E. Recycling wi,ndows 
T. Types of glass 

1. 'Single glazed 

2. Thermopane (double 
glazed) 

, 3. Triple glazed 



I. Understand where doors 
should go 



II. Understand usefulness of 
windows and types of win- 
dows appropriate for dif- 
ferent uses 
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Outline of Instructional Content (Continued) 



Skill/Process 


Knowledge/Theory 


• Value/Attitude Concepts 


. III. Skylights 

H 


III. Considerations for skylights 

A. Material 

1. Glass 

a) Single glazed 

b) Thermopane 

2. Plexiglass 

a) Opaque 

b) Transparent 

B. Use 

1. Lighting 

2. Heating 

3. View 

C. Installing 

1 , ■ Make your own 
I Prefabricated 

D. Sealing 

E. , Insulating 


III. Know the usefulness of a 
skylight and advantages 
and disadvantages of hav- 
ing them 

* 


1 

V 




.1 

1. 


r 





Curriculum: ■ owe-BuiLDERs ; Subject to: comot 

Task: (No, ii ) list types and ahounts of insulating materials needed for dwelling • 
Competency: ability to effectively use insulation to its best advantage in the 



Criterion 

nEASURE! 



recognizes different types of insulation 
understands best location for different types of insulation 
knows amount of insulation recommended for location 
.acknowledges safety practices when installing insulation 
recognizes use of vapor barrier 



Outline of Instruc tional Content. 



Skill/Process 



Knowledge/Iheory 



Value/Attitude Concepts 



I. Types of insulation 



H 
VO 



II.' Where to insulate 



III. How much insulation 



•.IV. Other considerations 



I. Insulation characteristics 

A. Batts (fiberglass,) 

B. Blankets (i'iberglass) ^ 

C. Loose 

1. Cellulose 

2. Fiberglass 

3; Mineral wool • 

D. Rigid board 

E. Foamed in place (urea- 
, formaldehyde) 

ir. Places to insulate 
: • A. Walls 
B. Floor 
' ,C. Ceiling 

D. Crawl space 

E. Pipes • 

F. :,: ,Ducts 

III. Quantity 

' A. Area to be covered 
■ B. Thickness of insulation 
(R-value)' 

IV. Other needs 

A. .Vapor barrier 

B. Safety, while, installing' 



I. Learn the best types of 
insulation for house needs 



II. Know what sites should be 
insulated for maximum 
effectiveness 
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CyRRlCULUMS OWNER-BUILDERS . 

Task: (No. 28 ) install weatherstripping and caulking 
■ Competency: use caulking and weatherstripping to make house 



Subject Area: construction 



e energy efficient ' 



(-» 

to 

00 



Criterion 
Measure J 



IS where to weatherstrip 

RECOGNIZES TYPES OF. WEATHERSTRIPPING 
KNOWS WHERE TO CAULK AND PROPER PROCEDURE 
RECOGNIZES TYPES OF CAULKING 



Outline of hmmmm 



Skill/Process 



I. Know where to install different 
types of weatherstripping 



II.. Know different types of caulk 
and where,to use it 
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Knowledge/Theory 



I. Where to weatherstrip and types 

A. Windows 

1. Rolled vinyl 

2. Thin spring metal 

3. Foam-rubber with adhesive 
backing 

B. Doors 

1. Adhesive backed foam 

2. Foam rubber with wood 
backing 

3. Rolled vinyl with alumi- 
num channel 

4. Spring metal 

5. "Sill seals 

a) Door shoes 

b) Sweeps 

ci Vinyl bulb threshold 

d) .Interlocking metal 
channels 

e) Interlocking threshold 

II. Spaces to caulk' 

A. Between tops of windows and 
, siding , 

B. Between door molding and 
siding 



ValueZ/Ittitude Concepts 



I. Recognizing where to seal 
, properly to keep down 

energy leaks caused by air 

infiltration 



Outline of Instructional Content (Continued) 



Skill/Process 



Knowledge/Theory 



ValueAttitude Concepts 



11. (Continued) 

C. At joints between window 
frames and siding 

D. At foundation sill 

E. At outside water faucets 

F. Where masonry and siding 
meet 

G. Between subfloor and bottom 
plate 



1. Readily available 

2. Will bond most surfaces 

3. Not very durable 

4. Lowest cost 

B. Latex, butyl or polyvinyl 
based 

1. Readily available 

2. Bonds to most surfaces 

3. More durable but more 
expensive 

C. Elastomeric 

1. Mostd,urable 

2. Most expensive 



III. Types of caulking compounds with 
characteristics 
A. Oil or resin base 
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RjEFERENCES (see Bibliography for complete list) 



Building Your Own Home is an excellent no-frills book which deals, stsp-by 
step, with house construction. It can- be I'sed in conjunction with 
course information on energy to put together a logical approach to 
construction. 
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SUMMARY 
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SUMMAt^Y 



. thts is the sumntation of all material covered previously: a goo(l time 
to review Qiroblem areas, make sure students are familiar with the technical 
jargon, the^y n€ed to know. Review calculations and any other ^ areas that\may 
be problems. Emphasize conservation. of materials where possible and the^^ 
use of energy- saving construction techniques and systems. The slide presen- 



tation 



may be'-reviewed.. . , « ^ \ 



By this time *the .students should have a grasp of some basic concept^ 
of house-building: - ^ " ' \ 

• What' is n^eded/desireci- in a house \ 

• What materials will achieve the desired effect \ 

• A feel for the portion of. , work that must be subcontracted out and 

the work that the student can do 

• The fihahcial and legal r^spoirisibili ties of building 

• A good undeif standing of energy concepts and systems that can be 
— applied to ownervbuilt energy efficient homes 

• An ability to understand calculations concerning sizes of environ- 

mental systems needed and costs of materials and labor 

• Understanding of the skills and tools involved if the student intends 

^ to do a lot of the. work . 

• How to develop a bookkeeping system 

.and most importantly 

• -To understand the magnitude of the project and be able to cope with 

problems that occurl \ 

Basic attitudes that are Jmpdrtant to develop from this course are 
concepts such as doing one's. own work whenever possible and putting the best 
possible quality into the work.that ns done,^ The individual is learning how 
to organize structural- spaces into a responsive dwelling that meets the 
needs of the builder and is also a dwelling' that is socially, ecologically, 
and structurally satisfying. ' ^ 
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